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ABOUT ASCUE

ASCUE, the Association of Small Computer Users in Education, is a group of people
interested in small college computing issues. Itis a blend of people from all over the country
who use computers in their teaching, academic support, and administrative support functions.
Begun in 1968 as CUETUG, The College and University Eleven Thirty User’s Group, with
an initial membership requirement of sharing at least one piece of software each year with
other members, ASCUE has a strong tradition of bringing its members together to pool their
resources to help each other. It no longer requires its members to share homegrown
softwatre, nor does it have ties to a particular hardware platform. However, ASCUE
continues the tradition of sharing through its national conference held every year in June, its
conference proceedings, and its newsletter. ASCUE proudly affirms this tradition in its
motto “Continuing Second Quarter Century of Service.”

ASCUE’s ASCUE-L LISTSERVER

Subscribe by sending the E-mail message SUBSCRIBE ASCUE-L yourname to
listserv @gettysburg.edu. The listserv itself is ascue-1@gettysburg.edu. In order to stop the
flooding of the listserv with unwanted solicitations, we have set it up so that you will have
to send messages from the address you subscribed from.

NEED MORE INFORMATION?

Direct questions about the contents of the 1999 Conference to Dagrun Bennett, Program
Chair, ASCUE ‘99, Director of Computing Services, Franklin College, Franklin, IN 46131,
317-738-8150, bennett @franklincoll.edu. Web: http://www.gettysburg.edu/ascue

“We hereby grant ERIC non-exclusive permission to reproduce this document.”
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Keynote Speakers

Chuck Dziuban has been on the faculty of the University of Central Florida for thirty years. He
specializes in measurement and applied multivariate statistics. He is the founding director of the
Faculty Center for Teaching and Learning and currently is Principal Investigator of the Distributed
Learning Impact Evaluation at UCF. Dziuban has published extensively in the psychometric area and
served as a measurement consultant to business and government. In addition to his research with
distributed learning, he is currently working on a project dedicated to describing communication
patterns of adolescents.

Chuck will give the first keynote address on Monday morning. His topic is “What Do We Know
About Learning in Technology-Rich Environments.”

Peter Havholm and Larry Stewart, both Professors of English at The College of Wooster, have
collaborated on the use of computers in the teaching of literature since 1987 and have published a
number of papers and book chapters on the subject. They won an EDUCOM/NCRIPTAL Award
for Distinguished Curricular Innovation in 1989 and a Sears Award for Innovative Teaching in 1990.
Stewart is co-author of A Guide to Literary Criticism and Research (3rd ed., Harcourt Brace
Jovanovich, 1996) and has just assumed the Mildred Foss Thompson Chair of English Language and
Literature. Havholm recently returned to teaching after fifteen years in administration. He has just
published 'Let the Sovereign Speak’ in The Journal of Commonwealth and Post-Colonial Studies, Vol.
7, No. 1 (Spring, 1999). Their most recent joint publication is "Computer Modeling and Critical
Theory” (_Computers and the Humanities, Vol. XXX, 2, 1996). They have presented their work at
such conferences as CATH94, NECC, M/MLA, ASCUE, MLA, and ALLC/ACH.

The two speakers above will team up to give the second keynote address on Tuesday morning. Their
topic is "The Pedagogy of Extending the Classroom Using Technology”

Pre-conference Workshops

Pre-conference Workshop 1

Campus Partnerships for Teaching Information Literacy

Presented by: Deb Ebster and Pat Farney, Librarians Educational Resources Center,
Rock Valley College

This hands-on half-day workshop will introduce faculty to a proven model for implementing an
information literacy program into the classroom. Librarians at RVC will demonstrate how
partnering with faculty and using a conferencing system they were able to enhance the teaching and
learning experience. The process incorporated both print and electronic resources. The model will
show how collaborative learning and teaching was used to develop critical thinking and problem
solving skills and how this model can be used in partnering with local high schools. Assessment
issues and outcome measures will be discussed along with some details of how funding was obtained
through a grant to support the program.
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About the Presenters: Pat Farney and Deb Ebster are on the faculty at Rock Valley College. As
librarians they have led workshops on the internet, electronic resources and information literacy for
the faculty, staff and students. Each is a liaison to several academic divisions and has experience
developing campus partnerships. They recently completed an LSTA grant introducing information
literacy to students in area high schools through a partnership with secondary librarians and teachers.

Pre-Conference Workshop 2
Delivering Dynamic Web Content Through Active Server Pages and Database Technology
Presented by: David R. Adams, Professor of Information Technology, Macon State College

The focus of this hands-on workshop will be about developing data-driven Web sites using server-
side scripting and database access methods. These technologies can help transform Web sites from
static informational displays to dynamic, interactive pages of timely and personalized content. It can
also make it possible for faculty, staff, and students to conveniently create a Web presence. Topics
will include the client/server model for Web processing, the Active Server Pages Component model,
file processing through the Web, database processing through the Web, delivering documents and
materials, and integrating instructional and administrative systems. The pace of the workshop will
be geared to the background of the participants. Ideally a background including rudimentary HTML
page authoring experience and familiarity with simple programming logic will allow for the best
coverage of the topics.

About the Presenter: Dr. David Adams is Professor and Peyton Anderson Endowed Chair of
Information Technology at Macon State College. His recent teaching interests have been in the areas
of Web development, networking, and multimedia. Dr. Adams has authored eight textbooks in
various areas of computers and information technology, was active in establishing national curriulum
standards in computer information systems, and has helped develop undergraduate and graduate
programs at Arkansas State University, Northern Kentucky University, and Macon State College.

Pre-conference Workshop 3

Tools to Build Your Course Web Site

Presented by: Steve Anderson, University of South Carolina, Sumter, Nancy Thibeault, Miami
University of Ohio, Bill Wilson, Gettysburg College

A popular software solution on campus today is a package that lowers the barrier for faculty who
want to develop a web presence for their courses. The demand for this software has resulted in a
crowded field of contenders. The co-presenters, each engaged in implementing at least one of these
tools on their campus, will introduce several of these packages (including WebBoard, Blackboard,
Web Course in a Box) and compare and contrast features, including cost, infrastructure needed to
support the package, its level of sophistication, for example. During the afternoon participants will
have the opportunity to test-drive some of these packages and try their hand at creating material
within these environments. The workshop leaders will also be available to discuss administration
features and any other issues people would like information about.

12
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About the Presenters: Steve Anderson has been heavily involved in multimedia since 1992, after
attending an ASCUE workshop. He has presented many papers at ASCUE and HENA which
emphasize multimedia as a tool for teaching/learning as well as for presentation purposes.

Nancy Thibault is the Computer Services Manager and the other Co-Coordinator of the
Faculty Summer Institute on Teaching with Technology and annual technology fair at Miami
University. Her special area of interest is Web/Database programming.

Bill Wilson has given many internet related workshops at ASCUE which have always been
well attended. He has a wealth of experience in this area both from his work at Gettysburg and from
several consulting engagements.

Pre-Conference Workshop 4

Extrapolating Success: Supporting and Encouraging Faculty Use of Technology for Teaching,
Carl P. Singer, Professor of Computer Science, Director of Academic Computing, DePauw
University, Carol L. Smith, Coordinator of User Services, DePauw University.

Participants in this workshop will acquire ideas that can be used effectively to support faculty who
use technology in teaching. The workshop will consist of presentations, discussions and exercises
which focus on strategies to support and encourage those faculty. These activities will be based on
techniques used at DePauw University under a grant from the Andrew W. Mellon Foundation
coupled with ideas generated by participants. Some topics to be addressed will include long-term
team projects, walk-in support, encouraging technology challenged faculty, employing students and
part-time faculty, support staff development, and the challenge of providing hardware and software
resources. Workshop facilitators will include full and part-time support staff (including students and
faculty) as well as students and faculty who received that support.

About the Presenters:

Carol Smith has been Coordinator of User Services and Computing Labs at DePauw
University for the last four years. She spent six years at Indiana University in user support before
coming to DePauw, where she is currently responsible for creating support mechanisms for all
students, faculty and staff on campus. She is also part of a team which is developing a new faculty
instructional support program at DePauw. Carol has presented papers and given tutorials on
team-based methods for project management at two previous ASCUE Conferences.

Carl Singer has been Director of Academic Computing and Professor and Chair of Computer
Science for many years. Along with regular duties, Carl has been actively involved in promoting
effective and appropriate use of technology in teaching and learning. For the past several years Carl
has successfully promoted the use of teams for problem solving and process inprovement. He has
given workshops and consulted on team-based methods for project management at ASCUE
Conferences and elsewhere.
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A WWW-Based Collaborative Learning Tool
for the Non-Computer Science Faculty Member

Stephen T. Anderson Sr.
University of South Carolina Sumpter
200 Miller Rd.

Sumpter, SC 29150
(803) 775-6341
stevea@sc.edu

Introduction

Virtual classrooms are becoming more common, often as a supplement to existing "traditional” class
time as well a "distance education” alternative to class time. Many courses are being offered nearly
free of on-campus seat-time requirements. It is obvious that the World Wide Web has spread to
households, dorm rooms, and work places to the point that many students are capable of completing
all course requirements for many classes virtually without setting foot in the traditional classroom.
This paper, however, focuses attention mainly on utilizing web-based collaborative tools as a
supplement to the traditional classroom experience. My interests lean towards utilizing the web to
increase and enhance communication and performance in the classroom among the students as well
as between students and the instructor. One concern was to choose software which was easy enough
to implement and maintain so that any faculty member, NOT just the web-intensive, would feel
comfortable with the technology. It was paramount that the technology not get in the way of
improving the teaching/learning experience for BOTH the student and the teacher.

While it is no doubt true that the web tool(s) utilized is (are) less important than the desired end
result of enhancing the teaching/learning experience, this paper will deal with a readily available
product which was purchased and implemented at the University of South Carolina Sumter. We will
discuss the rationale behind our choice, the experience of installation, and the positive and negative
experiences during implementation. We also offer screen captures which demonstrate the most
effective uses we have identified for the use of this collaborative learning tool. Lastly, we will
identify what we perceive as the next stage of implementation and utilization at our institution.

Choosing the Tool

After attending a conference where many tools were being discussed, we decided that whatever was
chosen should not require a knowledge of HTML nor web site construction. Our faculty is
approximately 10% web-challenged, 60% web-conscious, 25% web-friendly and 5% web-confident.
We wanted to invest in software which would be seriously considered by the top 60%, realizing that
probably half those in the web-conscious group would not utilize whatever was decided upon. It was
hoped that a critical mass would form and that our students might start to convince the stragglers
that some technology might enhance their teaching/learning environment. Ever the diplomat, far be
it from me to claim that ANY set of techniques are appropriate for all faculty and all
teaching/learning situations. On the other hand, I wanted to be sure that whatever software we did
implement was in fact technophobe-friendly so that those who wanted to jump on board were not
immediately overwhelmed by the learning curve.

11
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Since we wished mainly to increase and enhance communication with a minimum of new learning
for those who considered themselves web-challenged, we were less interested in products which
required the maintenance of web sites, even those advertised as user-friendly and easy to learn. We
had some faculty who did not have a web site and did not.particularly want one, but they did like
the idea of being able to "message" their students without resorting to mass email mailings. They
wanted more permanence than email provides and did not especially want to learn how to maintain
a listserv. I personally looked into starting a newsgroup but my CSD staff were overworked and it
had been 6 months with no movement towards establishing-any kind of public message board
system for classes. After seeing WebBoard in action at a conference, I immediately appreciated its
ease of use and its manageability by the less web friendly faculty member. I found the purchase
price reasonable and the CSD staff found the implementation very straightforward. Maintenance by
CSD is minimal as the users directly control most aspects of the system. This decreases lead time
and turnaround time for all activities. This month, we are purchasing the new updated version 4.0
which may be installed by the time we meet in June. The workshop on Sunday will feature either
version 3.5 or 4.0 depending on availability.

Installation

The product currently needs to reside on a computer running Windows 95/98 or NT with greater
capacity and better results on an NT work station. We have a Linux server for our campus network
so we discussed collaborating with Central Carolina Technical College to see if they might be
interested in sharing the license and installing the software on their Alpha server which was running
NT if we purchased the software and the two institutions shared the capacity equally. They
definitely were interested. We then discovered that their Alpha server was too fast for the software,
and that the system would have to be disabled a bit for the software to run—go figure! Obviously
they had no interest in doing that. USC Sumter then offered to buy a low end NT system to host
WebBoard if CCTC would purchase it. They agreed and we purchased it and had it installed in an
afternoon once the system was purchased. We have had it installed for one school year and this
paper will summarize some of the experiences we have had—good and bad.

Successes and Failures

After installation, we found that many were interested in attending a "class" which gave them hands-
on experience utilizing WebBoard. Our first session was very well attended, given the short notice,
with twenty-plus faculty members from both institutions spending around 90 minutes "in the
trenches” setting up their own user profile, setting up their own WebBoard virtual board, and then
posting conferences and messages to those conferences. It was considered by all but one to be
extremely easy to administer, the exception was a faculty member who admittedly lacking in
confidence when they arrived. Even that faculty member now successfully runs their own
WebBoard virtual board with very little help. In fact, I have not heard from them for help in months
now. One prerequisite was that I not be thought of as "WebBoard Guru" with unlimited time to
spend on tutoring and support. I was more than willing to help whenever I could, but I already had
a very full plate and no money was forthcoming for support staff. I wanted faculty to feel that help
was there if needed, but that it was clearly intended as a system that was easy to start and maintain
with a minimum of outside help. There were, of course, exceptions where a board would act in an
unusual way and my help was sought out.

12 S 1 5
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One of the big advantages of WebBoard is that there was no special software which faculty and
students needed to download (beyond a current browser—Communicator or Internet Explorer 3.*
or higher, although I advise 4.* or higher.) One of the best features is the ability to administer the
boards from anywhere you have web access. Students need only have an email account if the set up
their user profile to include SMTP support so they can read and post messages from any email
client. I encourage internet access rather than just having an email account so they have full access
to the other resources we post on WebBoard such as web sites for classes, research web sites, etc.
Those students who do not yet have internet access outside the computer lab can still utilize the
library or lab systems to get free internet access while they are on campus. I encouraged and
expected my students to check the WebBoard every couple of days just the way I expect them to
read the text book. The good news is—they READ WebBoard!

Another big advantage of WebBoard is that it seems fairly browser-neutral. There seem to be no
disadvantages to utilizing either popular browser, as long as they are relatively recent versions. The
fact is that our students are encouraging our other faculty to consider using this as a communication
tool independently of my own efforts to recruit interested faculty. The best sales job occurs when
it comes from the customer base.

The main advantage, as I see it, is that WebBoard has an easy interface . It can be used at a very
introductory level for posting messages only if the faculty member simply wants to build an
"announcement board" and does not have web site creation skills. It also has search capabilities, chat
capabilities, and other message broadcast systems capabilities as well as SMTP capabilities for those
wishing to take advantage of that extra power. The very best feature is that anyone can learn to
manage a board in a very short amount of time, even if they feel web-challenged.

Examples of Successful Implementations

In my computer classes, We utilize webboard as yet another vehicle for class discussions and
material and exam
review. The most
popular conferences
are titled "exam
review" or "exam
hints" as students
perceive immediate
payback. It is more
than just "one more
reading assignment.”
The fact is that the
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many students feel shy or nervous in class when asked to share. On WebBoard, they felt free to
contribute more regularly as they were less afraid to "look dumb” in front of their peers. The ability
to stop and think before responding allowed them to formulate an answer which they felt worthy
of sharing. In a class where so many new terms are introduced, that turned out to be very positive.

Another benefit of WebBoard has been its ability to grab the attention of at-risk high school students
(are MOST "at risk"?) in an English class. The teacher sometimes has a hard time motivating
students- to turn in written
assignments on a regular basis.
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Problems

At first, we had very few problems with WebBoard. Near the end of the Fall semester, one board
experienced the loss of some postings while another had some which had incorrect identification
of the postings. The latter problem turned out not to be a fault of WebBoard, but rather the way the
manager chose their authentication in WebBoard. With "cookie authentication” it became possible
for a student to sit at a lab computer, NOT exit the browser from the person sitting there earlier, and
end up posting messages looking to the system as if it were the earlier student. We corrected this
by changing the board to utilize "basic authentication" and the problem disappeared. The first
problem, with messages disappearing, was never properly diagnosed. After discussing the problem
further with the history professor whose board experienced the problem, he admitted that it might
have been the "nut behind the wheel." I could neither replicate the problem, nor find the lost
messages. The problem disappeared as quickly as it appeared.

As always, backups of all important documents and communications are suggested as nothing is
fool-proof. During my two semesters utilizing WebBoard, I have lost no messages nor have I heard
complaints from students about losing any information. All in all, WebBoard seems like a robust
and dependable medium through which announcements can easily be posted. It also serves as a
discussion area which seems to encourage lots of students who may not otherwise be so willing to
contribute. Over the summer, we plan to implement it in our distance education program in Early
Childhood Education which we run in collaboration with a sister campus of the University of South
Carolina. Clearly those future teachers have a vested interest in becoming fluent in web-enhanced
teaching/learning environments as the grade-schoolers of today are often more web literate than they
are: We have a definite opportunity and responsibility to new teachers to encourage them to explore
all possible teaching/learning environments, especially those which are web-based. The future is
now, and many of us are already are way behind.
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Introduction

Many colleges and universities have had a difficult time in deciding how to provide campus E-mail
services, particularly in public access areas, such as student computer labs. Pikeville College decided
to handle this issue by using Microsoft Outlook Web Access. Thisisa simple, easy-to-use web based
E-mail program that blends in well with a Windows NT network.

In this discussion we will describe the reasons we chose Microsoft Outlook Web Access, the many
features of Microsoft Outlook Web Access, the installation and configuration process, and the results
from the use of Microsoft Outlook Web Access after its first year on campus.

Reasons for choosing Microsoft Outlook Web A ccess

Like many educational institutions today, Pikeville College is shifting toward Microsoft NT Server
as the backbone of our network, because of its flexibility and ease of installation and maintenance.
With Microsoft NT Server and Microsoft Exchange already in place, Microsoft Outlook Web Access
was a“great fit.” With the prevalence of Microsoft applications and Windows on desktops, especially
the stand-alone version of Outlook, Outlook Web Access provides a common and familiar interface
to many of our users when they are unable to check their E-mail by more conventional means. The
Internet Mail Service provides inter-operability with all Internet-enabled messaging systems without
sacrificing the powerful groupware features of Exchange, such as collaboration and calendaring.
Microsoft Outlook Web Access extends this power to traveling users, who may be required to use
different computers with different software sets, and public access users who cannot configure a
conventional mail program to use. The fact that Microsoft Outlook Web Access runs in a browser,
without any permanent data transfer to the client, also addresses many of the security and privacy
concerns commonly associated with using E-mail on public access computers.

Possibly the greatest feature of Microsoft Outlook Web Access is its accessibility. Because of the
fact that Microsoft Outlook Web Access is designed to run inside of a web browser, it can be
accessed anywhere in the world. No longer is the user confined to installing and configuring an E-
mail program. This is especially comforting for a user that is in a public access computer area, or on
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aforeign computer. The user just simply launches the web browser (Microsoft Internet Explorer 4.0
or higher / Netscape Communicator 4.0 or higher) and inserts the URL for the Microsoft Exchange
Server that Microsoft Outlook Web Access is enabled on. At this point one must enter a valid Login
ID (keeping in mind that if on the LAN this person has signed on to the NT server with their NT
Login ID) to receive an additional login “box” that requests the users’ Login ID and Password. Once
the user has finished the session, they must not only choose the “Log Off” option, but also must close
the web browser to ensure that the next user doesn’t pull their last session back up. This greatly
outweighs the alternative that Pikeville College was faced with. Another advantage dealt with our
public access computers. Implementing roaming user profiles on a Windows 95 network requires a
separate network share on the server for each profile. Each additional share created on an NT server
adds to the amount of server resources that must be allocated to listening for network requests. If
the number of shares reaches above 500 or so, all but the very largest of servers will choke under the
load.

Therefore it was not practical to use roaming profiles, which raises all kinds of security issues with
traditional E-mail clients, as well as having to configure the client on each computer for each user.

Features of Microsoft Outlook Web Access

Microsoft Outlook Web Access for Microsoft Exchange Server provides secure access to E-mail,
personal calendars, group scheduling and collaboration applications on Microsoft Exchange Server
with only a web browser. Microsoft’s family of Outlook E-mail and collaboration clients effectively
meets the needs of a broad range of users.

As mentioned earlier, probably the greatest feature of Outlook Web Access is accessibility. Now let’s
take a look at some other features of Outlook Web Access. Of course, basic E-mail functions are
available. The use of addressing mail by using Microsoft Exchange’s Global Address Book, send and
receive file attachments and hyperlinks, set message priorities, request delivery and read receipts, use
hierarchical folders and Outlook bar, and group and sort messages in a folder based on standard fields
or conversation thread. Basic calendar and group scheduling allows a user to create one-time or
recurring appointments in the personal calendar. You can also access day and week views of the
calendar, view free and busy times of multiple users and resources when scheduling a meeting, and
automatically send a response to meeting requests in E-mail. Public folder access allows a user to
access custom table views on public folders or groups and sort messages in a folder based on standard
fields or conversation thread. Outlook Web Access also allows you to use collaboration applications.
Along with basic public folder support, you can develop custom forms for display in Outlook Web
Access using the Microsoft Visual InterDev development system.

Installation and Configuration

Outlook Web Access is implemented by acombination of Microsoft Active Server Pages technology
on the web server side and Java controls and scripts downloaded on demand to the user’s web
browser. According to Microsoft, the server requirements are as follows: Microsoft Exchange Server
5.0 with Microsoft Exchange Service Pack 1.0, Microsoft Internet Information Server (IIS) 3.0 with
Active Server Pages installed, and Windows NT Server 4.0 with Service Pack 3.
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However, here is what Jamie says you need, based on our year of experience with Exchange and
Outlook Web Access. Exchange Server 5.5 with Service Pack 2: Service Pack 2 fixes numerous
bugs in Exchange, one of which is a nasty one which sometimes causes the web server Outlook Web
Access is on to stop for no apparent reason. Service Pack 2 is also crucial because it provides Year
2000 compliance for all components of Exchange Server, including Outlook Web Access. Internet
Information Server 4.0: Active Server Pages, which are the major component of Outlook Web
Access’s implementation, are flaky at best in IS 3.0. This upgrade is essential to the stability of the
Outlook Web Access server. Windows NT Server 4.0 with Service Pack 4: The main reason I
recommend Service Pack 4 is for Year 2000 compliance, but since it’s now June of 1999, I think
that’s a pretty good reason.

Client requirements are as follows: A web browser that supports frames, Java controls and
JavaScript, Microsoft Internet Explorer 4.0 and Netscape Communicator 4.0 or higher.

The installation of Outlook Web Access is a fairly simple matter, compared with installing NT Server
and Exchange Server. In fact, Outlook Web Access will be installed and set up with a default
configuration when you install Exchange Server. But, this may not be the configuration which best
suits your needs. For example, in the default setup Outlook Web Access lives in a virtual directory
called ‘exchange’ on the server’s main web page. So the URL for our web E-mail was
http://pcsom.pc.edu/exchange/default.asp , since the Exchange Server also hosts the web site for our
medical school. There were a couple of problems with this. First, we wanted to give our users the
casiest URL to remember. Secondly, our Webmaster didn’t much want this directory showing up
in FrontPage and messing up all his navigation bars. So, what we did was create a second web site
on the server. This was really simple in our case, since this server has two network cards in it, but
it could just as easily be done on a single interface server by binding a second IP number to it. Next,
we created a virtual directory on the new web site called ‘exchange’ pointing to the Outlook Web
Access server files, which are normally in ‘c:\exchsvr\webdata’. Lastly, we put a simple redirector
page in the root of the new web site, which refreshes to the /exchange/default.asp page. Since we
created the server on the same IP number the Exchange Server Internet Mail Service uses, our users
can now simply enter http://mail.pc.edu in their browser. Now that the site is set up there are some
security issues to look at. By default, the web site is configured to only allow anonymous access, and
NT Challenge-Response authentication. This is fine if all your users use Internet Explorer 4.0 or
higher. But if you want to allow users to connect to Outlook Web Access from Netscape, then you
must disable NT Challenge-Response authentication and enable plain text authentication. Obviously
this introduces some security issues, but most standard E-mail clients authenticate in the clear
anyway, so it’s not as bad as it may seem.

Results
Things We Like:

Roaming or remote access: Users who are away from their PCs, as well as users who share a PC, can
take advantage of Outlook Web Access to access their Microsoft Exchange Server information
securely from any browser. Because Outlook Web Access doesn’t download mail to the client, there
1s no risk of users accidentally copying messages to another user’s hard drive.
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UNIX clients and PCs with hardware limitations: Users running UNIX workstations, or users whose
PCs lack the RAM or hard disk space for a more full-featured Outlook client, can use Outlook Web
Access. Outlook Web Access is not intended to be a replacement for the full-featured Outlook
messaging client for Windows or Macintosh operating systems.

Lowest common denominator cross-platform system: Outlook Web Access may meet the needs of
organizations that prioritize having identical clients on all platforms and require only simple, baseline
E-mail, scheduling and collaborative application functionality.

Extranet applications: Corporations that want to deploy mail, discussion, or collaborative applications
to vendors, suppliers, or customers can use Outlook Web Access to distribute them easily,
inexpensively, and efficiently over the Internet.

Things we would like to see:

Support for Attachments (This one has been a real thorn in our side!), Personal Address Book, Spell
Checking, Microsoft Exchange digital encryption or signature support, SSMIME support, replied and
forwarded flags in list view, message flags and inbox rules, three-pane view, drag and drop to folder,
search for messages, and WordMail and Microsoft Office integration. Monthly view and other
customized views of calendar, display discontinuous days side by side, appointment list views, view
details with free and busy, drag and drop to move appointments, track acceptance of meeting
attendees, all-day or multiple-day event, task lists and task management, and export to DataLink
watch or other devices.

Campus Opinions:

The Information Technology Department is conducting a survey among faculty, staff, and students.
The survey will address items, such as, a general rating, ease of use, accessibility, and how often used.
We plan to distribute the data that is compiled to those that attend the presentation at the ASCUE
conference.

References

Microsoft Exchange Server White Paper, “Outlook Web Access Performance and Extensibility.”
Microsoft Corporation, 1999.

Microsoft Exchange Server White Paper, “Planning and Deploying Outlook Web Access.
Microsoft Corporation, 1998.
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Helping Faculty Respond To Changing Technology
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Introduction

The impact of revolutionary changes in telecommunications, network, and computer technology on
the major components of society has been discussed extensively. The implications of these changes
for teaching and learning and upon the delivery of instruction are a major source of concern at all
levels of education. One of these concerns is the need to find ways to help faculty in their quest
for effective combinations of traditional teaching methods with new methods offered by a constantly
changing technology. For example, the recent change in the Web from a static text and image based
medium to a medium consisting of audio, video, animation, images, and text illustrates the challenge
faculty face as they attempt to find methods of using this new medium effectively. Because of
different institutional history, organizational structure, funding, available personnel, and mission
each college or university will develop their own unique approach to faculty support. What follows
is an account of our attempts at Anne Arundel Community College to help faculty respond to
changing technology.

Background

Anne Arundel Community College, established in 1961, is located just north of Annapolis,
Maryland on the western shore of the Chesapeake Bay. The college offers seven associate of arts,
seven associate of science, and seventeen associate of applied science degree programs, as well as
twenty-eight certificate programs. In 1998 it enrolled 44,467 credit and noncredit students in 2000
classes. At present there are approximately 250 full-time and 550 part-time faculty teaching at Anne
Arundel.

Over the last three years Anne Arundel has undergone a rapid deployment of technology. Fiber
optic cabling was in place on the main campus by the fall of 1996 and computers with Internet
connections were placed in faculty offices during 1997. There are now 43 instructional computer
labs on the main campus and one central student computer lab. A Chief of Learning Systems and
Technology was hired in the summer of 1997 and a Learning Systems and Technology division
formed shortly thereafter. Within this division the Information Technology department supports
the computer and network infrastructure of the college. Additional faculty support is provided by
a full-time Webmaster and by the Media Production Services department. In January 1999 we hired
our first Instructional Design specialist. The Institutional Professional Development office also
supports faculty by offering training in all the standard Microsoft Office 97 programs.

A key step in developing faculty interest and participation in the use of technology in teaching was
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the establishment of Online Academy in January of 1998 by the Distance Education office. Online
Academy provides a framework for the support and encouragement of faculty in the development
and offering of Web based or Web supported courses. As part of the Online Academy program
faculty are trained in the use of WebCT and FrontPage 98 to develop Web course materials. This
spring about 300 students are participating in 23 online courses. Online courses are added at a rate
of about six to eight courses per semester.

Additional support for faculty is available from the college sponsored Designs for Learning, a
faculty grant program. While intended to fund faculty proposals in all aspects of teaching and
learning many of the recent grants have funded technology related projects.

The Center for the Advancement of Learning and Teaching (CALT) was established to increase
faculty awareness of the applications of technology to teaching and learning, to support their efforts

to create teaching materials using technology, and to help faculty evaluate and adapt to new
technology as it becomes available. In support of this mission a small computer lab was created that
contains a wide variety of software and hardware available for faculty use. In addition the CALT
Web site contains annotated links to Web sites in the areas of Teaching, Learning, Tutorials, Trends,
Electronic Publishing, Educational Technology and Higher Education. Besides links to Web
resources faculty can also view Examples that demonstrate the use of software and hardware to
create teaching materials for use in the classroom, computer lab, or on the Web. By providing
concrete examples of what can be done with new technology we hope to arouse faculty interest so
that they are motivated to take workshops offered by CALT covering software and hardware useful
for the creation of teaching materials.. At present we are offering workshops on Microsoft
FrontPage 98, Macromedia Flash 3.0, and RealSystems: RealProducer G2 and RealPresenter.

Microsoft FrontPage 98

FrontPage 98 is a popular software package for the creation of Web pages and management of Web
sites. With this and similar software it is no longer necessary for faculty to learn HTML, or how to
FTP files, but can instead concentrate on teaching applications.

Workshops on FrontPage 98 have been offered to faculty and staff for over a year and a half. The
computer workshops consist of two, three hour, sessions given a week apart. Materials for the
workshop have been placed on a limited access Web site. A printed version of the Web workshop
materials is handed out at the workshop as well as the text, Microsoft FrontPage 98 At a Glance, by
Stephen L. Nelson. Examples placed on the CALT Web site illustrate applications of FrontPage 98
in the creation of Web pages and teaching materials. After completion of the workshop FrontPage
98 is installed on each participant's office computer . They can also install the software on their
home computer allowing them to create and edit their Web pages from home, if they so desire.

In these workshops it became apparent that both faculty and staff had a misconception as to the
difficulty of creating Web pages. This was evident from frequent comments as to their surprise on
learning how easy it is to create Web pages. They have gone on to use FrontPage 98 to create
personal Web pages, course web pages, department and division Web pages, and student club pages.
Although we now use WebCT as the main environment for the creation and delivery of Web based
courses, several professors still prefer to use FrontPage 98 for their home page, course development
and delivery while at the same time using selected parts of WebCT, such as the chat feature.

Q ‘ 21

24




1999 ASCUE Proceedings

Macromedia Flash 3.0

Flash 3.0 is a vector drawing, animation, and limited authoring program. Both the Netscape and
Microsoft browsers support the free Flash player.

Workshops on Flash 3.0 have been offered to faculty since March of this year. The computer
workshops consist of three, two-hour workshops, spaced one to two weeks apart. Materials for the
workshop have been placed on a limited access Web site and a printed version of these materials is
handed out at the workshop. Examples placed on the CALT Web site illustrate applications of Flash
in the creation of animated GIFs, Flash animations for viewing on the Web, and the combination
of FrontPage 98 forms with Flash animations for interactive teaching modules. At the end of the
first session Flash 3.0 software is installed on the participant's office computer so that it is available
to work with between workshop sessions. In addition they are given a copy of the Macromedia
Flash 3.0 Users Manual that is part of the software package.

Faculty are surprised that with just an hour of instruction they are able to create animated GIFs for
their Web pages. Quite frequently faculty have said that the program is "fun to work with".
Professors from a variety of academic disciplines are now in the process of creating supplementary
teaching materials on the Web with Flash.

RealSystems: RealProducer G2 and RealPresenter

At the present time RealSystem's technology is the major source of streaming media (audio, video,
text, images, Flash animations) on the Web. By streaming media the long wait time for large media
files to download onto the student's computer is reduced to 10 or 15 seconds while the initial part
of the file loads. The presentation begins to play while the rest of the file is downloading in the
backgound. RealProducer G2 is a free software package that converts audio and video files into
Real media files that can then be streamed over the Web. RealPresenter is a plug-in for Microsoft
PowerPoint 97 that converts PowerPoint slide shows with audio commentary into Real media files.

Workshops on RealProducer G2 and Real Presenter have been offered to faculty starting in April
of this year. The workshop consists of one, three-hour session. Materials for the workshop have
been placed on a limited access Web site and a printed version of these materials is handed out at
the workshop. Prior to the workshop the college Webmaster creates individual faculty directories
on the college's Real server. During the workshop faculty use Microsoft Sound Recorder to create
an audio file. Then they use RealProducer G2 to convert their sound file to a Real media file. Next
they modify a SMIL template to include the name of their Real media file. Then they are shown
how to FTP their SMIL and Real media files to the college's Real server. Finally, they use
FrontPage 98 to create a Web page with a link to their SMIL file on the college's Real server.

A similar procedure is carried out for the case of a PowerPoint slide presentation. First, faculty
create a simple PowerPoint presentation and then use the record feature of PowerPoint 97 to make
comments on each slide. With the RealPresenter plug-in installed it then requires only one click of
the mouse to convert the PowerPoint file into a Real media file. Once a Real media file is available
the remaining procedures are the same as done previously for the audio file. After faculty complete
the workshop RealProducer G2, RealPresenter, and FTP software are loaded onto their office
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computer.

At the time of this writing only one workshop has been offered. We intend to offer this workshop
at least once a month for the foreseeable future. The initial reaction of faculty is very positive with
all of the workshop participants so far indicating their intent to use streaming media as supplements
to their Web teaching materials.

Summary

Our experience thus far at Anne Arundel indicates the need for extensive support for faculty in all
aspects of instructional technology. It is important to recognize the already heavy workload of
teaching faculty. Faculty not only have to learn new software and hardware for the creation and
delivery of course materials, but they must also design the course so that it uses technology in a way
that improves student learning. The best combination of released time, incentives, type and amount
of training, and methods of support will vary among institutions. It is essential that a good working
relationship between faculty and instructional technology personnel be established and maintained.
Neither group alone has all the "right answers" to this very human task of finding effective methods
of using technology to improve teaching and learning.

Resources

A list of links to articles on faculty and staff development that have appeared at the Horizon site in
The Technology Source can be found in its Archives.

The Crisis in Information Technology Support: Has Our Current Model Reached Its Limit? by
Polley A. McClure, John W. Smith, and Toby D. Sitko, CAUSE , 1997

Training Instructors in New Technologies, by Pamela Rups, Western Michigan University (T.H.E.
Journal, March, 1999)

New Ways to Link Technology and Faculty Development, by Wendy L. Shapiro & G. Phillip
Cartwright, Change, 1998.

Links to sites for FrontPage 98, Flash 3.0, and RealSystems Technology can be found at CALT
Resources.

Faculty, Instruction, and Information Technology, by Barbara Horgan, August, 1998.

Note: For those reading the printed version of this article the CALT Web address is
http://www.aacc.cc.md.us/calt
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915-670-1589
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Introduction

The decision to become our own ISP was simple. We could continue to spend 70% of our student .
IT Fee money to pay for Internet access from a local for profit ISP or we could become our own ISP
for 30% and leave the other 70% for critical computer needs. The decision was easy, getting the
decision approved was a big problem. Most of our efforts were to convince the officers who should
doit. The only acceptable answer after nine months of indecision was to do it our selves. After
ASCUE last summer, the decision was made and we had six weeks to get the hardware and software
ordered, installed, and operational before school started. We were live by the time the faculty and
students arrived and by the end of September it was working so well that Internet ceased to be a
topic of conversation.

The Need Provided the Opportunity

Our President and Executive Vice President were walking across the campus on the way to a
meeting. As is his custom, the President asked a student how he was doing. The student had just
come from the computer lab were he had attempted to complete an assignment. The student told
the President that he had problems with the exercise that were caused by old computers, old
software, and networking problems in the lab. His response caused the President to stop and discuss
the problems in the lab. The student mentioned that there was no Internet access, no home pages,
and no way for the computer students to learn about the Internet and networking on campus. The
President talked with the student for a few more minutes. As the student walked away, the President
told the Executive Vice President "we must get that fixed."

Responding to that student input, Hardin-Simmons University realized that they needed to upgrade
their technology to meet the needs of the faculty, staff and students. Since the officers had virtually
no computer experience, they decided to hire a consultant to review the situation and make a
recommendation. A consultant was recommended and came to the campus to review the existing
technology and recommend changes for future changes. There was no campus wide network and
only four self installed LANtastic networks in departments that decided to "do their own thing".
Most of the departmental LANs were in disrepair. There were no standards and no policy to help
standardize the networks. . The consultant made several recommendations to restructure the
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Information Management department, including hiring an information management professional in
the Chief Information Officer position to begin the process of updating the campus. He
recommended installing a university LAN with several recommendations relating to financing and
supporting the new structures. The officers listened to the consultant and adopted his
recommendations. One of the recommendations was to reorganize the Information Management
department and hire an Associate Vice President of Information Management. I was hired as a
result of that recommendation.

The Beginnings

As the officers started the search for an Associate Vice-President to direct the new computer
initiative, they began to take action about the recommendation that they need to find a way to
finance the new initiative. They decided to add a $75 per semester IT Fee for all students that
enrolled for more than 6 hours. As a part of that initiative and as a tangible benefit to the students,
it was decided that the university would provide Internet access for all the students paying the IT
Fee. The existing Information Management staff had no experience with the Internet and the
officers decided to contract with a local Internet Service Provider (ISP) for their Internet support.
The contract called for an initial payment of $30 per student to provide each student a copy of a
browser with instructions to install the browser and establish a dial-up connection. The population
of the university was two thousand students for a total browser cost of $60,000. The contract was
a self-renewing with a thirty-day cancellation clause after two years. The monthly rate was $19.95
per enrolled student. There were no charges for faculty and staff. The access was dialup to the
modems at the ISP with two ISDN connections to the student lab and one connection to the library.

There were constant problems with the dial-up lines. The students experienced busy signals, no
answers (continuous ring with no pickup), a range of error messages and marginal support. The
initial contract allowed three FTP logins with a $25 charge for each additional FTP access. The
vendor was not very interested in adding more FTP connections. The lack of FTP access severely
restricted the opportunity for home pages. Within a year it was obvious that this contract was not
meeting the needs of the campus and cost 70% of the students IT Fee. The campus had old labs that
were out of date and the university had no resources to upgrade the labs. We chose to lease new
systems so that we could upgrade a third of the computers each year. We also decided that we
would strive to keep all of the systems not more than two generation older that the current
generation. Currently, the systems must not be older than Pentiums (Pentium III is the current
generation). This does not mean we will purchase Pentium III systems, but we will replace systems
that are older than Pentium.

The problem was that the Internet contract cost 70% of the IT fee leaving only 30% of the IT Fee
available for technology leases and purchases. We could not do what we had do to catch up with
only 30% if the IT fee. We had to find a better solution.

The Decision

We started looking for other solutions. The most significant cost was the cost of the Internet
support. We decided that we had to reduce that cost. We started by asking for new proposals from
our ISP vendor and other ISP vendors in the community. The proposals we received provided some
reduced cost (we eliminated the cost of software since browsers were free to higher education).
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However, we did not find a significant saving with the vendor providing the service. We then began
to consider purchasing the hardware with local support to help with the installation and support.
The vendors proposed on-site hardware, but the cost to the university did not change, as the vendors
did not want to give up their revenue. As time progressed and we began to see that the only answer
was to install and operate our own ISP. The estimated cost to install and maintain our own ISP
would cost approximately 30% of our annual IT Fee, averaging the cost of installation over three
years. This plan included the personnel for the Help Desk, hardware and software to customize the
browser, the communications hardware (paid in three  annual payments), and all of the
communication costs.

We now had a plan and two potential vendors for the hardware and Help Desk support. So we were
ready to go. WRONG. Now the politics started. Both local vendors had investors that were active
and influential HSU alumni and both wanted the contract to provide the best equipment for the
institution. Both were convinced that their company could do the best job of providing and
installing the hardware. The proposals were unique to each vendor. This began a period of
negotiation that lasted several months. Each time we thought we had a solution, a new problem or
controversy arose. This basically continued from November to June. Our original proposal was to
begin training in January with the installation in March or April giving us several months to train
our personnel, install the hardware and test the new system. These months of no progress erased
all opportunity to do an orderly installation.

The Solution to the Dilemma

Eventually, we began to understand that we could not negotiate a solution. A few weeks before
ASCUE last year, be began to put a scenario together that would allow us to do our own installation
and buy hardware or services from both vendors. This was discussed with the Executive Vice
President and he discussed it with the President. They agreed to the new plan if a consultant would
review our plan and affirm that the plan would work. We talked to Baylor University and were able
to retain their Internet and network person to review our plan. He came and reviewed our approach
and our plan and recommended that we proceed. While I was at ASCUE last year, the officers
approved the plan with the recommendation of the consultant and we received permission and
funding to proceed. It was June and the ISP had to be operational in August. We finalized the
configuration, requested the purchase orders and began the process. No time for training, no time
to learn what we need to know. We had to depend on our vendors to provide the design and
information we needed to make the configuration work. Neither vendor had never provided an ISP
for a university setting and did not understand the complexity of the university environment.

The Installation

We chose Sun Sparc stations for the Web and mail servers. We chose Bay Networks hardware to
handle the network and the communication to the Internet (both companies supported Bay Networks
hardware). We leased a T1 through one of the local vendors. We found a bank of 40 used analog
33.6 modems that we purchased. We ordered 48 new digital modems, and leased two PRI (digital
dialup) connections. When we placed the orders for the two PRI lines, we discovered that the local
Southwestern Bell office did not have the capacity to supply the PRI lines that we needed. We also
learned that one of the local for profit ISP’s and another local college also was seeking additional
PRI lines. Southwestern Bell told us it would be several months before we could get the PRI lines.
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We negotiated with Southwestern Bell and finally got them to add the capacity we needed.

We contacted InterNIC and requested a class B Internet address. We quickly learned that there was
no Internet address available and that we had to get our address from the vendor that supplied the
. T1 connection to the Internet. This was a problem because we could only get a class C address that
provided 256 addresses. This caused a new crisis, as we needed more that 256 addresses. We were
having significant problems configuring the Bay Networks equipment, and now we had new
problems with addresses. We finally got the Bay Networks equipment configured and working for
the Internet, but we had to redesign for more addresses.

We solved the addressing problem by installing a Watchguard firewall device that allowed us to
create a private network behind the firewall, providing all the address structures we needed. We
established two domains, one domain for the students and one domain for faculty, staff, and
administration. We finally got the hardware and software working and then had problems getting
the Internet to recognize our new address. Eventually, all of these things were overcome and the
systems began to crawl forward.

We were to be fully operational by the time the students arrived. We worked long days and nights
to get all the settings correct and in harmony with each other. We would get a part of the network
working and as soon as we added new parts and had them working, the parts that were working quit
working. This was a very tiring and frustrating process. Both companies were helping us and many
times the recommendation of one conflicted with the other and caused problems. Eventually we
began to see some progress and it began to function. We underestimated the complexity of multiple
vendors. If we ever do something like this again, we will choose one vender to supply all the pieces.
The biggest problem was that we did not have anyone who had put this exact configuration together.
The complexity of Bay Networks made the decision to use their hardware a bad decision. Not that
Bay Networks in not a great product, but the short time we had to get it working with no local expert
support made it a bad decision. If we were doing it again, with no training, we would have chosen
3Com as the vendor. They are not necessarily better, but they are not as complex.

We were live by the time the students arrived. We had some problems we did not anticipate as the
students began to use the system. One problem was with the analog modems. Some of the used
modems were not working and we had to disable them and cluster the broken modems at the end
of the string. We had two sets of the modems repaired.

We discovered that we needed our own help desk. We initially contracted with a local ISP to handle
the Help Desk calls. We quickly learned that we could not keep them up to date with the rapid
changes we were making. Also, they were not updating and distributing the updates we were
giving them to their workers and the students were upset because they could not get their Internet
connections working with the old information. We created a new position to oversee the Help Desk
and hired students to answer the phones. We learned that our students knew more than the Help
Desk people that we had contracted to help us and were significantly more committed to our cause.
After a few months, we found that we were getting very few calls after 5 PM and decided to cancel
the contracted Help Desk support. We now operate the Help Desk from 8:00 AM to 5:00 PM
Monday through Friday and it is working well. We have voice mail available 24 hours a day to
record message from students having problems. We had no complaints after the cancellation of the
external Help Desk support.
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Success

By the middle of September the system became very stable. We found that we had to add phone
capacity since all of our students were dialing into the modem pool. They used regular phone lines
to call the modems and overloaded the phone system. Sometimes students could not get an outside
line and sometimes when parents called they got busy signals. We added twenty additional phone
circuits and solved that problem. The analog modems are occasionally all busy, but the digital
modems so far have not all been busy at the same time. By the middle of September the systems
were working great and continue to work very smoothly.

We are working to network the campus and will have one dorm wired for direct network access
before fall. We have all but three administrative buildings connected to the network. We have no
fiber between building (estimated cost of one million dollars). We determined that we had unused
pairs of phone lines to the buildings we wished to put on the network, chose Tut boxes to provide
the connections between the buildings. The Tut boxes will provide 10-Megabit Ethernet capability
if the length was less than 1500 feet. We get 2-Megabit capability over 1500 feet. The Tut boxes
are working great. We are evaluating microwave, sound and laser connections to bring all the
connections to 10- megabit.

We are seeking grants to wire the other dorms. The administration is considering paying off the
remainder of the cost of the ISP installation that was to be spread over two more years out of the
surplus for this year. If that occurs, well will spend less than ten percent of our IT Fees to provide
our ISP to our campus. We will be adding three additional labs on campus this summer and all will
have direct network access.

What Would We Have Done Differently?

Obviously, we should have done training before we installed the hardware. We would have spent
more time planning and designing our network configuration. We would seek more help with the
design of the network. We are now making changes that should have been done initially. We are
considering replacing all the Bay Networks hardware with 3Com hardware because of the difficulty
of configuring the Bay Networks routers and controllers. We would probably not choose Bay
Networks again. Not that Bay Networks is bad, as a matter of fact they are very good, but they are
significantly more difficult to configure. The training is expensive and there are many courses. Bay
Networks also require very expensive software to reprogram their equipment. We are currently
paying a local vendor to reprogram our Bay Networks equipment. They are probably more flexible,
and have more capability, but we may not need that flexibly and capability they provide. It is very
important for us to be able to control our own destiny.

Conclusion

Did we make a good decision? Yes! Do not try to do this in six weeks, but do it. The students say
our service is significantly better than the previous vendor in all areas is. Faculty, staff and students
are very happy with the access and the faculty is beginning to use the Internet in their classes, which
is expanding to other technologies. The use of the Internet and other media is increasing. We
provide access to faculty and staff for personal and departmental home pages. We encourage
students to build their own home pages in the student system. We will upgrade the student side of
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the network this summer providing more access and space for educational and personal use. The
total out of pocket cost of this installation, not counting our labor was $164,000.

This plan has worked for us. It has been less expensive than outside services, it has allowed us to
more effectively use the IT Fee resources, and it has given us the flexibility to do what we want to
do. It has increased the use of technology on our campus and the students are very happy with the
new capabilities. Since we have a fixed cost, we can provide local Internet for those that have
retired from Hardin-Simmons. We are also considering providing Internet accesses for active
alumni in our area. We may provide an 800 number for active donors.

Would I recommend this for another school? Yes, but not in six weeks.
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Web-Based Teaching Tools for On-line Interactive Learning
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Abstract

On-line interactive teaching is a new paradigm that has drawn considerable attention in the higher
education arena. Faculty of many different disciplines have taken somewhat different views towards
experimenting with or accepting this paradigm. Some have introduced web technology into classroom
teaching and others have begun developing complete web-based on-line interactive courses. At
Polytechnic University, a web-basedteaching and learning environment, I-CARE, which can be used
both in classrooms and on-line has been developed since 1995. Since I-CARE’s introduction, many
valuable lessons were learned which also demanded some new requirements of the system. Two of
such requirements, an on-line mathematical equation writer and an on-line exam creator have been
recently developed. The equation writer is based on the LaTex. The exam tool supports multiple
choice and short answer tests, auto-grading as well as creation of non-standard tests. The rationale,
design details, comparisons with other existing tools and future research work are the main focus of
this paper. Both tools are functional and can be demonstrated on-line. (http:/pride-
sun.poly.edu/icare)

Introduction

On-line learning has gained more acceptance recently (1), especially in higher education and
professional training. (2, 3) The advances in web technology has made on-line learning more versatile
in that both asynchronous and synchronous interactions between and among instructors and students
are very feasible with today’s network capability. (4)

We have initiated a research project in1995 to build an on-line education system, I-CARE, for
exploring the distanceless education paradigm. (5, 6) I-CARE consists of three subsystems for
administration, teaching and learning respectively. The system is designed with an open architecture
with a common user interface, the Internet browser, and a set of teaching and learning tools, the
virtual classroom, both fully compatible with the Internet communication protocols and the web
programming languages. The details of the system design and its early user feedback was presented
at the 1998 ASCUE conference and ALN on-line magazine. (7,8)

Since the introduction of web-based on-line teaching at Polytechnic University, many valuable lessons
and feedback have been received from faculty and students. Although not all tools contained in the
I-CARE system have been fully exploited by our faculty and students, but we have learned that some
new tools have to be developed in order to make on-line teaching and learning more effective. It is
also clear to us that maintaining the I-CARE system on an open platform is absolutely essential so
that new web technologies can be easily incorporated and new tools can be readily developed as
needs arise. For example, streaming audio and video technologies as well as Internet telephony can
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be integrated with I-CARE. (9) In this paper, we describe two new tools, both necessary for science
and engineering teaching. The first one is an on-line mathematical equation writer and the second is
an on-line exam creation tool.

The rationale of doing this development, the detailed design of these web-based tools, their
comparisons with other existing tools as well as their future enhancements are the main discussion
of this paper.

Rationale and Design Principles
Equation Writer

Equations are used extensively in academia, particularly in topics covering Mathematics, Science and
Engineering. However, to incorporate equations on a web-based courseware system, the system must
support the use of either a meta-markup language (e.g. XML), a type-setting language (e.g. LaTeX),
or some proprietary third party tools. The primary reason is because an equation can be difficult to
display on the Web since some make use of complex symbols most notably in Greek or Roman.
Furthermore, equations cannot easily be written with a typical computer keyboard.

The following are some of the design principles that were taken into consideration:

A user-friendly interface for inputting an equation is necessary. The interface should not make it
difficult or time-consuming for the user to construct an equation.

Using either a meta-markup language or type-setting language to create an equation is difficult
because it requires users to understand a language prior to writing the equation. However,
it is easier and less time-consuming for people who are relatively familiar with them.

Using a proprietary third party tool (e.g. such as Microsoft Equations 2.0 available on Microsoft
Word documents) locks the user into a specific format for designing their course. To
accommodate users of these tools, a mechanism should allow the user to import equations
created by these tools.

Designing an effective equation writer can be very complex. Regardless of its complexities, it is
nevertheless a very important tool particularly for educators who wish to develop and teach technical
and scientific courses.

Exam Tool

Animportant process in education involves assessing and evaluating student comprehension of course
material and learning effectiveness. All educational institutions usually require students to conduct
some form of performance assessment such as doing homework, working on projects, and/or taking
exams. The latter is especially valuable because the assessment collected from exams provides
educators with a better understanding of the effectiveness of their course materials and their approach
to teaching. In the case of on-line course delivery, exams provide a productive means of evaluation
since it is rather difficult for an instructor teaching an on-line course to visually notice whether or not
he or she is coming across to the students. Furthermore, Quizzes can be designed to lessen the
dependence on students’ voluntary feedback and can give students an active way of testing their own
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understanding of the course material.
In the development of an on-line Exam tool, it is important to consider the following principles:

The tool should be able to create exams of different formats and question types. A single format will
hinder the flexibility in exam creation and the effectiveness of the exam.

The tool should be capable of utilizing the World Wide Web as a resource such as giving access to
video, audio, images, and web pages. An on-line exam tool is similar to a take-home or open-
book exam in the traditional classroom setting. Therefore, it does not make sense to have an
exam tool that prevents students from taking advantage of materials available to them on the
Web. However, a timed exam is desirable to test students’ problem solving ability.

Conversely, it would be counterproductive to give students an unlimited amount of time to view the
resources available to them on the Web. This puts instructors in the situation of having to
create exam questions that would be extremely difficult to answer.

Sufficient automation to handle a very large number of students taking the exam (for instance,
freshman class of physics or introductory computer science).

A mechanism should be developed to enable students and instructors to track progress. Students may
also be interested in reviewing through the exam to learn from their mistakes. Instructors may
want to give helpful comments and suggestions to their students regarding specific exam
questions.

A mechanism to prevent students from cheating should be addressed. The exam tool might include
amethod of having each exam different for every student. A more elaborate scheme may be
to create a technique for uniquely identifying a student.

The latter principle may be the most difficult to address since there is no guarantee that any single
method would achieve its purpose. It is important to design a tool to be flexible and robust without
being too restrictive to its users.

Descriptions of the Tools
Equation Writer

I-CARE's equation writer is based on LaTeX (10), a set of generalized markup language macros
created from the TeX (11) typesetting language. LaTeX has been widely used by the engineering and
scientific community since 1985. More specifically, in order to display LaTeX content on the Web,
the equation writer make use of a program called LaTeX2HTML (12) to convert the equation created
withLaTeX into an image that can be readily displayed on any web browser. The equation writer uses
a simple form-based interface (refer to Appendix A) which prompts the user to enter a line of LaTeX
markup representing the equation. Once the user submits the form, the LaTeX2HTML program
processes the markup and stores the newly created equation for use by the I-CARE authoring tool.
Alternatively, users who are unfamiliar with LaTeX may use any third party application to create an
equation and imported into the I-CARE system using the image or equation upload tool. The user
must first convert the equation into an image either through tools provided by the third party
application or using screen capture software.
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Exam Tool

I-CARE's exam tool emphasizes the simplicity of exam creation while providing a number of options
in exam delivery and presentation (refer to Appendix B). It includes all of the common features of
other products but differs in that questions are created with the support of I-CARE's courseware
authoring tool. This method eliminates the need for different question type templates and gives
instructors enhanced flexibility in designing questions through the use of a common interface.
Therefore, I-CARE's exam tool can generate questions that can emulate some of the question types
available in TopClass and WebCT without the need for different templates and interfaces. One
example would be a list-matching question as shown below.

Column A Column B
1. New York A. Honolulu
2. New Jersey B. Albany
3. Hawaii C. Trenton

Match Column A to Column B.
Fig 1: Example of typical list-matching question.
A list-matching question would usually require a student to draw a line to match items in Column A

to items in Column B. Since I-CARE's authoring can create lists and tables, an alternative way to
doing this problem is a simple multiple-choice question listing a number of options.

Column A Column B
1. New York A. Honolulu
2. New Jersey B. Albany
3. Hawaii C. Trenton

Which answer correctly matches items from Column A
to Column B?

ltoC,2t0A,3t0B

ltoA,2toB,3toC

1toB,2t0oC,3t0 A

Fig 2: I-CARE's implementation of list-matching using multiple-choice

Naturally, question types such as true/false and multiple correct answer can be done with multiple-
choice format as well.

The authoring capabilities also allow users to create questions requiring the use of mathematical
equations (see Section A on the Equation Writer), hyperlinks to course materials or to other
resources outside of the course (i.e. audio, video, and documents), tables, and images.

For exam delivery and presentation, I-CARE offers timed exams and one question at-a-time testing
capability. Exams can be displayed or removed from the student exam list and modified at any time.
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The exam editing capabilities permits changes and modifications to every part of the exam. Instructors
can offer more than simple comments on student grades with the use of the answer key tool. Students
canreview through the results of each exam and learned from their mistakes by looking at the answer
key made available by the instructor. Instructors also have the ability to modify grades and recover
one question at-a-time exams that may not have been completed due to an interruption. This feature
is especially important for exams given on-line due to possible power outages or server
interruptions/failures.

Comparisons with Other Existing Tools
Equation Writer

The common on-line courseware authoring systems do not provide a built-in equation writing tool.
However, there are a growing number of options that are available for creating equations and
displaying them on the web. The most notable option is the advent of XML (a.k.a. extensible markup
language). Similar to HTML markup but different in its extensibility, XML allows users to define
tags through the use of a Document Type Definition (DTD). If a user wanted to display an equation
on a web page, the user would first create a DTD and use the tags to develop equations. The detailed
instructions on how to render those tags are provided by a style sheet that is attached to the web
document.(13) Currently, many browsers do not yet support XML. However, Netscape and
Microsoft have confirmed that future versions of their browsers will soon support this markup
language and the World Wide Web Consortium has already made it a standard.

Exam Tool

Most major providers of on-line course delivery applications (14), such as BlackBoard
(http://www.blackboard.net), WBT Systems (http://www.wbtsystems.com), and WebCT
(http://www.webct.com) offer an on-line exam or quiz tool. Common features among all these tools
include multiple choice and short answer question types, assigned point values to questions,
automatic grading for the aforementioned question types, embedded graphics capabilities, and
gradebook for students and instructors. However, these tools differ in their approach to exam
creation, presentation, and delivery.

BlackBoard aims at simplicity by providing a single exam format (all questions reside in a single
page). Grading of these exams can be made optional thus allowing the exam tool to double as an on-
line surveying tool. In addition to the previous question types, BlackBoard includes essay and fill-in-
the-blank questions. A gradebook displaying student access and progress data is available.

WBT System's offering called TopClass possesses a robust exam tool that is rich in feature and
functionality. It includes additional question types such as fill-in-the-blank, multiple correct answer,
image map, list matching, essay, true/false, and upload. Question pooling and random question
generation is available for instructors who wish to deliver a different exam for different students.
Instructors also have an assortment of options in exam presentation with timed exams and one
question at-a-time testing capability. Grades statistics are available in either graphical or numerical
format and can be delivered to students through e-mail. Instructors can also include comments with
their grades.
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WebCT includes all of TopClasses' question types (with the exception of image map) and offers the
ability to generate random values for variables, thus giving a single question different looks to
different students. Exams are presented to students in single page format as in BlackBoard but with
the option of a timer. Grades are also available in graphical or numerical format and instructors may
include comments next to each grade.

Discussion and Future Work

Web-based educational tools are gaining importance. The following table lists the applications of
web-based tools in different teaching/learning modes and environments for delivering different
functions. Although there are many traditional off-line PC-based tools for educational use in
classroom and off classroom, there is a clear trend that they are either evolving into or are already
replaced by web-based tools.

Application of Web-based Tools

Preparation of Content On-line Authoring Off-line Authoring
(Authoring) HTML Optional PC-based Tools *
Hyperlink, Exam, Equation HTML Based Tools

Text, Image, Audio, Video
Search Resources
WYSIWYG Publish
Real-time Interactive

Teaching On-line In-classroom Off-line In-classroom
(Knowledge Delivery) Lecture Notes, Audio Slides of HTML Pages
& Video Streaming
Projection, Search
Engine, Digital Library

(Resources)
On-line Off-classroom Off-line Off-classroom
Lecture notes, Audio CD (HTML Optional)

& Video streaming,
Homework Tool,
Forum, Bulletin Board,
Calendar, Event
scheduler, E-mail, Chat,
I-phone, Exam Tool

Learning On-line In-classroom Off-line In-classroom

(Learner Activities) Lecture notes, Audio & Slides of HTML Pages
Video streaming, Search engine
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On-line Off-classroom Off-lineOff-classroom
Lecture notes, Audio & Download & Print
Video streaming, Bulletin HTML

board, Appointment Tool,
E-mail, Chat, I-Phone

Assessment On-line In-classroom Off-line In-classroom
(Test and Evaluation) Exam/Quiz, Attendance, PC Based Tools *
Grade Report
On-line Off-classroom Off-line Off-classroom
Exam/Quiz, Logon data, PC Based Tools *

Grade report

*Today, tools used on PC's are seldom standalone as more and more PC-based tools are being
replaced by web-based tools; in other words, web-based tools will be applicable in all modes and
environments.

I-CARE, being an open platform system, (15,16) has successfully incorporated many web-based tools
to create a virtual classroom which can be used for traditional classroom as well as on-line teaching
and learning. These tools serve as alternatives to using PC-based and traditional tools (blackboard
and chalk, slide projector and the like). However, their effectiveness is still yet to be quantitatively
confirmed. In the past several years of research and development, I-CARE has recognized many
requirements of the educational community and has taken the initiative to drive towards a complete
solution for developing and delivering on-line education and training. A complete solution will take
sometime to evolve into a pedagogically satisfactory system. Therefore, it is important for -CARE
to maintain as an open platform (in contrast to commercial closed systems) and to continually work
with on-line education practitioners to extend its web-based tool set to support the development of
an effective on-line pedagogy.

Several extensions to the tools described in this paper are currently under consideration. To follow
I-CARE's promise of an open platform, the equation writer is in the process of being ported to
Windows NT and research is being conducted on the possible use of XML to create equations.
Furthermore, the essay and image map questions are both examples of very useful question types and
are being developed for the next version of the I-CARE's exam tool. Question pooling and random
question generation would also be desired since currently all students would receive the same exam.
However, the impact on simplicity in exam creation must be addressed with this possible addition.
More advanced student grading features should also be developed to allow adding offline grades and
performing statistical graphical data analysis. These new developments do require close collaboration
with the academic community, both faculty and students, to achieve the right solutions
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Over the last few years one of the hot topics on campuses and at conferences has been how to use
the rich resources of the web in our courses. Often the assumption behind these discussions has been
that we would use as many of the new electronic capabilities as possible; hence a good deal of work
has gone into selecting tools and putting resources on line. While all of this work is surely necessary
and ultimately useful, I suggest that we should start the process quite differently. We should
recognize that this revolution in our electronic capabilities calls us more than ever to reexamine the
goals of our programs and courses first, and then ask what the best tools are to accomplish these
goals. Surely our primary goal is effective student learning; any assessment of possible tools must
ask hard questions about whether the tools truly enhance student learning. A few caveats about this
discussion. First, we will focus on activities appropriate for classes which meet on campus; questions
about distance learning are left for others with much more experience in this area. Also, this
discussion is not meant to be a comparison of tools or course management systems; rather, we will
concentrate on identifying goals and assessing how effectively we meet those goals.

Let us first consider then what we mean by effective student learning. Beginning college students
view their work as the acquisition of knowledge and are not particularly happy when their faculty
seem to expect more. Our ultimate goal is to graduate students who can continue to learn on their
own. Dr. Peter Smith, in his paper on Process Education, discussed the stages of the learning
process, a model developed by Dr. Daniel Apple of Pacific Crest Software. The last two stages are
accomplished when a student can ask her own critical thinking questions and, ultimately, has the
ability to develop her own learning processes. [2,158]. The more quickly we can convince students
that education is not just mastering content, the greater the chance that students will become the
independent learners we hope to graduate.

Nevertheless, each discipline and each course within that discipline, does have its own set of goals.
The faculty at Saint Mary’s spent consider time thinking together and formally writing the goals for
the computer science program. Briefly, we expect our graduates to have developed their problem
solving skills and to able to apply these to all phases of the software development life cycle. We
expect our graduates to be able to communicate effectively, to stay abreast of changes in the field,
to have formed ethical principles which will guide her in her career and to be able to work effectively
in a team environment. A student could not achieve these goals if she does not become able to
develop her own learning processes. However, these goals are clearly tied to the discipline of
computer science.

Prof. David Field of DePauw University has developed a stellar course in the history of the novel.
He worked with Carl Singer, the Director of Academic Computing at DePauw, to use technology to
enhance his course. What actually happened is that the course became an incredibly rich experience
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for students and a real model for the effective use of technology. However, the process began with
hours of discussion about the goals for the course and its overall structure. While engaged in these
discussions, the theme of the course became clear in a way that it had not been clear before. It is no
wonder that this course is as impressive as it is. Technology is used to support the clearly identified
goals of the course. [1,50].

Goals, then, come first. Once we have a clear idea of what it is we wish to accomplish, we can go

_about the business of selecting the tools to accomplish these goals. Assessment is based on our goals,
not on the tools used. As we consider many of the resources available on the web, let us assume that
at very least one of our goals is to promote independent, active learners.

One of the real advantages of the web is that it does enable us to make rich resources available to our
students. Typically, faculty post the syllabus, perhaps with more explanation about goals than would
be included if the syllabus appeared on a piece of paper In addition, many other resources are usually
posted, including notes, documentation, assignments, reading outlines, links to other materials and
sometimes even a virtual library. Does this lead to more active, independent learning? The answer
can be yes, if the student is held responsible for the information posted. For example, if the
documentation a student needs for a piece of software is posted, the student should be expected to
dig through this to get her questions answered, rather than camp outside her professor’s office.

Links to other resources can be helpful at getting students started with their own research. In many
disciplines, multimedia demos are really helpful at getting students to see what is happening. For
example, a three dimensional figure can be rotated on a screen so that the student sees the figure from
different perspectives. While this is better than a two dimensional drawing done on a blackboard, it

"becomes a much more effective tool if students can run the model themselves, several times, outside
of class. Certainly one of the great strengths of Prof. Field’s course is the way in which he assembled
the resources. Students can understand the art, music and history of the period in question
seamlessly, leaving class time to be spent in analysis and discussion tied to the goals of the course.
Hence the posting of resources, rich as they might be, is not the end in itself. We need to structure
the class so that these resources are used to accomplish the goals of the class.

Almost all web courseware advertises its ability to enhance communication among students and
faculty. One could argue that the new modes of electronic communication have more appeal to
students than the more traditional modes. However, if an online posting by a student simply replaces
a written paper, we may have gained speed of transmission but we have not necessarily added to the
effectiveness of the learning process. Postings can be used though to foster an outside of class
discussion that takes on a life of its own. We all are delighted when we learn that students have
carried the ideas of the course well beyond the classroom, when the processing of those ideas no
longer depends on the faculty member. Then we know students are indeed independent, active
learners. Once again, the new forms of communication, exciting as they may be, are not an end in
themselves. If we choose to use these, we need to be sure that they are used in such a way as to
accomplish the goals of the class.

The web, of course, enables us to assign tasks of a very different nature than we could before the
web. Students might be asked to create a web site, rather than write a term paper. Assignments
might be individualized in a way that was not possible before. Again, all of this is exciting, but useful
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only if students learn more effectively. Designing and implementing a webssite is a very different kind
of project than writing a term paper. Even a text based web site requires a very different kind of
writing than a continuous paper. If we choose to make such as assignment, it should be because the
web page assignment accomplishes the goals of the course more effectively than a term paper
assignment.

Web courseware makes available a number of tools for record keeping, often making it possible for
students to know how they are doing in the course at any moment. While faculty might choose to
use these tools because it enables them to work more efficiently, of themselves these tools do not
enhance student learning. On the other hand, if one of the goals of the course is to develop the ability
of the students to do self assessment of learning, these tools might be just what is needed. Once
again, it is not the tool that is at issue. Rather, we need to ask whether this is the best tool to
accomplish the goal in question.

We have discussed only the most obvious uses of the web in course work. This is deliberate, as this
discussion is not meant as a review of web tools. Rather it is a plea to keep goals in mind as we
develop courses. We all need to be exposed to how others have used the web in really creative ways
to enhance student learning in their courses. That helps us see the possibilities, and the possibilities
today are indeed exciting. But then our own process must begin at the proper beginning, by asking
what we want our students to learn. Only then can we choose the best tools to use.
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Introduction

Wesleyan College launched a ubiquitous computing program in 1988. Through Computer Focus,
each Wesleyan student upon entering the college receives computing hardware, software, and library
and Internet access housed in her residence hall room. Within a learner-centered, process-oriented
curriculum, the goal of Computer Focus is the active engagement of each student in the creative use
of technology to enhance each course experience. In history classes, students conduct census
research using the internet; in an ancient philosophy class, students use the Web as an information
source; most courses have e-mail conferences which encourage students to reflect upon and talk
about course material beyond class time; students are completing class exercises on Web access,
Web searches, following links, and evaluating Web sites; they are completing simulations of
extinction and fruit fly breeding in biology; they are conducting electrophysiological recording and
analysis and acoustical analysis; in political science courses, students are using on-line syllabi that
link to readings, sites that provide gateways for research, and sites for simulation or other forms of
content illustration. In academically-focused first-year seminars, students are designing their own
project-related Web sites as early as the third week of their first semester at Wesleyan.

In this session, we propose to discuss how and why Wesleyan committed so long ago to enhance the
academic program in this way and how this commitment has changed the culture of learning at our
college. To create an interactive session, we will ask participants to share ways their campuses have
used technology to enhance learning, why they have focused efforts here, what the results of these
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efforts have been, and what they see as the future of technology in creating distinctive and effective
cultures of learning.

Wesleyan First-Year Seminar: Performing the Past

"Performing the Past" was one of thirteen seminars available to Wesleyan’s first-year students.
Among other related assignments, students in this seminar chose sites or important elements in
Wesleyan'’s history to evaluate. '

The Wesleyan history portion of the seminar was grounded in the work of Maurice Halbwachs. In
his book, On Collective Memory, he theorized that each person’s memory is part of a greater
collective memory in a society, a society that controls individual memory through the use of
"prompts"—objects, sites, sounds, smells, or other elements that recall a memory and localize it.

In the students’ research, the prompts became locations or traditions around the campus, referred
to as "memory points," that triggered memory recall for individuals, and when combined with those
of other individuals, for the Wesleyan society as a whole. Each student chose a memory point,
researched its factual history, interviewed members of the Wesleyan community, and related what
she learned to Halbwachs’s theory.

In the course of researching their memory points, students were able to witness the processes of
prompting and localizing. When interviewing alumnae and teachers for her memory point, each of
the students found common ground.

Aside from the papers presented, the students were taught how to navigate the World Wide Web and
create their own homepages for their work. The goal for the website is to build on it as part of a
collective memory project, and work toward a larger Wesleyan Anthropology website which will
have many components. The African Civilizations students started a website on African art at the
Tubman Museum, and students in Anthropology of Nature will develop a website on the campus
woods and the Ocmulgee Indian Mounds.

Teaching, Learning, and the Web-Centered Classroom

There are three ways of integrating the WWW into college courses, through the web-enhanced
course, the web-centered course, and the web-course. In this presentation, we focus on the second
of those, the web-centered course. The web-centered course, which integrates Internet material into
the class-room experience -- in effect creating a ‘classroom without walls’ - facilitates interactive
learning, information processing, and critical thinking.

The on-line syllabus for POL 330 State and Local Politics serves as a venue for course information,
a reserve and reference shelf, interactive learning tools (we call these plug-ins), and student
presentations. In particular, students use the Internet to find, access, analyze, and interpret empirical
data and other political science resources. They bring their findings back into the classroom and
these are then "plugged in" to the classroom discussion. These exercises facilitate student access
and interaction with the wealth of political science resources now available over the WWW: active
learning; and critical evaluation of the material encountered on the WWW. A web-centered
classroom enhances learning by providing opportunities for active, student-centered learning and
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inquiry-based learning and to apply critical thinking skills.

Business and Economics: The Use of Competitive Games and Market Simulations
"Learner-centered," '"Process-oriented," ""Actively-engaged," ''Student Involvement."

When an economist hears these concepts, one place comes to mind—the marketplace. As
specialization, division of labor, and trade developed, individuals formed communities around the
marketplace. What better process to actively engage the student in learning?

Electronic markets extend the Wesleyan campus and are incorporated in both introductory and
upper-level economics courses. In the introductory course, Issues in Microeconomics, the
economist’s proclivity to reduce everything to market activity and place great importance to market
prices is debated around the establishment of a futures market for the year 2000 U. S. Congressional
elections.

The University of lowa’s Electronic Markets 2000 Congressional Control market opened for trading
in January, 1999. As the market prospectus indicates, this market is based on the composition of
the two houses of Congress following the November 2000 U.S. elections. The initial financial
contracts traded in this market are:

RH_RS Republican House, Republican Senate

RH_NS Republican House, Non-Republican Senate
NH_RS Non-Republican House, Republican Senate
NH_NS Non-Republican House, Non-Republican Senate

Unit portfolios consisting of one share of each of the contracts are initially purchased for $1.00 by
the participants. The liquidation value of the contract which represents the actual election results
will be $1.00. All other contracts will have a value of zero.

Current guotes for the individual contracts are readily accessible, as is a price history in both
graphical and tabular formats. One use my economics students made of this information was to
predict short-term movements based on the U.S. Senate deliberations during the impeachment trial
of President Clinton.

In Investment Analysis, an upper-level business course, portfolio competitions on the Internet offer
a level of sophistication and convenience (and cash prizes) previously unavailable to both students
and faculty. The commercial site, MarketPlayer, is a relatively new site that offers the attributes
mentioned above, plus the ability to customize your own contest.

Traditionally, "stock market games" have been a very costly, labor-intensive process. Trading
activity needed to be monitored, daily prices needed to be tabulated and/or plotted, and, of course,
all this needed to be checked for accuracy. The percentage of the burden the faculty member placed
on the student was a major factor in how many stocks (how diversified) the student had in her
portfolio. Because we want to promote a long-term perspective, and thus diversification, having
commercial sites minimize these costs is very beneficial. Typical features include stock charting,
stock screening, trading activity, and the composition of competitors’ portfolios.
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There are, naturally, disadvantages as well as advantages to the MarketPlayer competitions. One
disadvantage is its focus on short-term profits; the typical competition lasts only four weeks. While
this does work against portfolio diversification, it does heighten the level of competitive energy.
To topple a male from atop the "leader board," has turned out to be an important incentive at our
woman’s college.

An alternative to this "open" competition is to create a private competition for the class. Among the
many variables that can be tailored to meet the objectives of a specific class are the ability to set the
starting and ending dates, the ability to sell short or buy on leverage, the ability to place limit or
stops orders, set maximum position percents (to encourage diversification) and commission levels
(to encourage trading), and the ability to change interest rates to mirror the real financial markets.

The development of various electronic markets on the Internet and the increased presence of
(commercial) websites have brought a new level of realism onto the college campus and into the
college classroom. Students can now buy and sell in markets made competitive by thousands of
participants and made realistic by the potential of real financial gain or loss.

Biology: Making Life a Little Easier by Doing the Impossible

Learning about life is best done through first-hand experience. This is especially true in biology,
where hands-on laboratory experiments and field observations provide the best framework for
understanding somewhat abstract and intangible theories. At first glance it might seem that
interposing a computer between the student and the organism would necessarily distance the student
for the process being studied. However, our goals in incorporating computers into biology
instruction are to promote interactive instruction and to maximize student involvement in the
learning process. The best uses which we have found for computers include simulations, direct data
acquisition, imaging, statistics, graphing, and presentations. The settings for applying these
approaches are the classroom, the instructional laboratory, the student/faculty research laboratory,
and the field - including actual fields, off-campus educational facilities, and the students' own
residences.

Creating a ubiquitous computing environment in the classroom and instructional laboratory allows
students to sample a wealth of ideas, graphical images, and research results. For a small college,
this kind of access is especially important, and has transformed parts of our academic program. The
web provides access to the traditional scientific literature via extended library databases, such as
Georgia's GALILEO system. These databases are expanding to include not only references, but also
abstracts, and in some cases, entire texts of scientific research and review articles. Literature
searches and reviews have become a central part of our intermediate and upper-level classes.
Students in a recent general education anatomy class compiled a reference library of web sites
containing human anatomy and histology pictures, explanatory texts, and tutorials, which far
exceeded anything available in standard textbooks.

Computers can make learning about life easier in the teaching laboratory by replacing cumbersome,
redundant, and onerous processes or steps. Modern computer-based technology can shorten learning
curves by allowing students to focus on demonstrating theoretical relationships, formulating
hypotheses, developing critical motor and mental skills, and designing experiments to test those
hypotheses, rather than on wrestling with cumbersome, balky equipment. Students in our
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microbiology course use "Identibacter” (W.C. Brown) as a training short-course simulation and as
a set of reference standards for bacterial identification. Exercises in animal physiology are based
around "MacLab", a hardware/software system for multichannel physiological data collection and
display. This system is so intuitive and easy to learn, that middle-school classes in our summer
science camp can successfully record single nerve cell activity from cockroach legs or human EKGs
from each other in a single 70 minute session. It is also so versatile, that I use it for my own
research into dynamics of neuronal networks.

Computers can provide dynamic and interactive exercises that complement traditional, often static
approaches. "Online Onion Root Tips" (Univ. of Arizona) is a web-based application which allows
introductory biology students to sort multiple images of dividing cells into the appropriate mitotic
stages, then test themselves on their performance. "Design-it-Yourself Glycolysis" (Univ. of Leeds)
is another web-based application which allows students to work through glycolysis, testing
alternative chemical reactions at each step while learning the correct sequence. Canary (Cornell
Laboratory of Ornithology) is an inexpensive software application for sophisticated acoustical
analysis, display and manipulation. In animal behavior labs we use Canary for identifying birds
from our own field recordings. In our middle school science camp, we use it to illustrate basic
properties of sound, graphical display, digital editing, and voice analysis.

Finally computers simulations can allow students to conduct experiments which time and resource
constraints would otherwise make impractical or even impossible. We use the web-based "Virtual
Flylab" (Cal. State L.A.) in introductory biology to help students learn and practice the rules of
Mendelian genetics, via simulated fruitfly breeding experiments. Using FlyLab cuts the time for
a standard two generation cross-breeding experiment from one month to as little as one minute. In
the upper-level genetics course, Virtual FlyLab complements actually fruitfly breeding experiments,
so that students understand both the simplicity of theory and the complexities of working with real
animals. "EcoBeaker" is an example of a simple shareware application that performs ecology
simulations, condensing large expanses of land and prohibitively long time periods into a computer
screen and a few seconds or processing time.

Two central precautions are necessary when incorporating web access and computer use into biology
instruction. The first is to apply computers only where they actually make life easier. They should
simplify, not complicate data collection and analysis. Computer simulations should complement,
not replace physical/mechanical simulations and actual experiments on real organisms. A second,
and more critical, precaution concerns the ease of access to "information" on the web. As web use
becomes ubiquitous, it is increasing important to give students early training in the difference
between a personal web page and a peer-reviewed primary research article; to encourage them to
be appropriately selective, discriminating, and critical about what appears on their computer screens.

Summary

Our guiding principle is that learner-centered, interactive approaches have a natural affinity with
instructional technologies. Integral to the success of a program like Wesleyan’s is that individual
faculty have control of the use of technology. Faculty and students recognize the freedom to make
mistakes and experiment in and out of the classroom. This climate fosters bi-directional learning
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and collaborative research between students and faculty.
Resources and Internet Web Sites

Performing the Past
http://www.wesleyan-college.edu/academics/studentproiects/memorvhome. htm

Iowa Electronic Markets

http://www.biz.uiowa.edu/iem/

MarketPlayer
http://www.marketplayer.com/

Virtual FlyLab - web-based fruit fly genetics lab
Electronic Desktop Project - http://vflylab.calstatela.edu/

EcoBeaker - ecology & population dynamics simulations

Eli Meir - ecobeaker@zoology.washington.edu

Canary - acoustical analysis
Cornell Laboratory of Ornithology, Cornell University

NeuralSim - neuronal membrane potential simulations
K.R. Newton & R.J. Bookman, University of Miami

MacLab - multichannel electrophysiological data collection
CBSciences, Inc. - info@cbsci.com
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INTRODUCTION:

This particular study reflects the course curriculum for CIS 156 we have adopted at our institution.
We have begun offering this course hoping the students and staff members will benefit from the
ever-fascinating Internet. The course emphasizes on various Internet related details. Although
approximately 85% students in this class are CIS majors, there are few from various other programs
also enroll in the hope of acquiring expertise in Internet. The course is offered as an elective.

COURSE OUTLINE:

CIS 156
INTRODUCTION TO THE INTERNET AND WIDE AREA NETWORKS

CREDIT HOURS: 5 Class Hours: 20 Lab Hours: 60 Total Hours: 80
PREREQUISITE: Introduction to Microcomputers (SCT 100)

DESCRIPTION: This course is designed to explore, navigate and understand the Internet and
related wide area networks. The student will learn how to connect a PC to the Internet as well as how
to use communications software to access the many resources available on the network. Topics
include: network fundamentals, Internet concepts, electronic mail, TCP/IP, FTP (file transfer
protocol), Telnet, HTML coding, and JAVA programming language.

OBJECTIVE: Student will learn how to connect a PC to the Internet, as well as how to explore the
resources of Internet.

MAIJOR TOPICS:
L NETWORK FUNDAMENTALS

A. Wide Area Network

B. Modems

C. Modem Installation
D. Communication Software
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1. INTERNET CONCEPTS

A. Purpose

B. Internet Protocol

C. Protocol Standard

D. Internet Applications
E. Domain Name System
F. Internet Resources

I ELECTRONIC MAIL

A. Mail Servers

B. Sending/Receiving Message
C. Online Directory Databases
D. Network Email

E. Electronics

IV.  FILE TRANSFER PROTOCOL

A. Downloading/Uploading
B. Anonymous FTP

C. Remote Computer Systems
D. Archive Sites

E. File Translation

F. Filename Extensions

V. TELNET

a. Purpose

b. Telnet use

c. Telnet Commands
d. Troubleshooting

VL.  INFORMATION SERVICES

A. Information Retrieval

B. Subscribing/Unsubscibing

C. Regional Networks

STUDENT COMPETENCIES: At the completion of the course, the student will:
L NETWORK FUNDAMENTALS

A. Compare and contrast various wide area network technologies.

B. Describe the advantages and disadvantages of different WAN.
C. Install and use communication software.
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I INTERNET CONCEPTS

A. Explain the purpose and scope of Internet.
B. Describe IP address.

C. Identify the protocol standard used on the Internet.

D. Describe the resources available on the Internet.
ELECTRONIC MAIL

.
A. Describe mail server purpose and operation.
B. Concept of Email

C.R

D. Participate in electronic discussion.

IV.  FILE TRANSFER PROTOCOL

A. Download and upload a file.

B. Use anonymous FTP.

C. Locate files on the remote computer systems.
D. Translate a file from one format to another.

ecognize and troubleshoot Email error messages.

E. Identify common filename extensions used with various operating systems and file utilities.

\% TELNET
A. Describe the purpose of the telnet function.
B. Establish a connection with remote computer.

C. Use various Telnet commands.

VI. INFORMATION SERVICES

A. Retrieve information from the variety of services and databases located on the Internet.
B. Subscribe and unsubscribe to various services on the Internet.

TEXT: The World Wide Web Featuring Netscape Navigator, Hlustrated Standard Edition,

by Barker/Barker.

The course outline reflects the technical nature of the course, which we try not to emphasize as the
class contains students from other non technical areas too, instead our approach is to be more general
without ignoring the fact that certain technical issues will have to be discussed.

The course integrates network fundamentals along with Internet related concepts, which at times do
include technical issues. Students from non-technical background have shown their concern about
this issue, but we concluded that, it is important for us to discuss these technical issues to thoroughly

familiarize the students.

To further improve the effectiveness of the class we conducted the survey. The survey includes
students who have taken this class and those who plan to take this class in future. Result of the survey
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is as follows:
Almost 99% students want Dekalb Tech to offer this class.

There was a 55 to 45 ratio about technicality of the class with 55% students wanted the class to be
less technical and 45% wanted the class to be very technical.

Approximately 85% students showed their willingness to learn JAVA and HTML programming.
100% of these students are majoring in either Computer Programming or Microcomputer Specialist.

Approximately 78% students expressed their desire for Dekalb Tech to offer the class online.
Opinions varied while deciding the prerequisite for the class. Almost 100% CIS majors wanted

Networking fundamentals a mandatory requirement for the class whereas only 35% non-CIS majors
thought that networking background is essential.

RECOMMENDATIONS:

1) It was recommended after the survey and discussion with the student body, and
administration, that the class should be of non-technical nature, although technical issues will still be
discussed whereever necessary.

2) Efforts are underway to make Networking Fundamentals a prerequisite for the class.
3) My colleague Mr. Roger Lignugaris has developed a separate course in JAV A programming.
Georgia Department of Adult and Technical Education approved grant for Mr. Lignugaris for this

purpose. The course will be offered in fall 1999.

4) Another course on HTML programming has also been proposed. If approved, we'll be
offering it in fall 1999.
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Introduction

The phrase "You get what you pay for" is often times appropriate and applies to a myriad of
situations. However, the world of open-source' software is definitely an exception. Based on the
premise that programmers can read, modify and redistribute the source code for a given software
application, open-source tools are rapidly spreading to new markets every day. Included in the vast
library of open-source software are a number of powerful tools for the World Wide Web.

Among the available open-source web tools is Apache, the most widely used web server on the
Internet today. Use of the HTML embedded scripting language PHP has grown immensely in just
the last year. Another powerful open-source tool is the multi-user, multi-threaded SQL database
server MySQL.. In fact, a large portion of the "guts" of the Internet, including mail transports, web
servers and FTP servers are open source.

The Open Source Concept

The open source concept is based on a fairly simple idea. Give programmers the ability to read,
modify and redistribute the source code to a piece of software and it will evolve and improve. In
fact, compared to the closed, commercial model where only a few programmers have access to the
source code, open-source software can develop at an amazing rate.

However, the notion of open source goes beyond free distribution and access to source code.
There are specific distribution terms an open-source program must meet. These terms are
outlined on the Open Source web site at http://www.opensource.org in the Open Source
Definition and address such areas as derived works, integrity of the author’s source code,
discrimination against persons, groups and specific fields of endeavor and contamination of
other software. Open Source has even been made a certification mark that can be applied only
to software meeting this definition.

What about security and support concerns? The open-source community makes a strong
argument that mature open-source software is both more secure and reliable than closed source
software. The belief that closed source protects against hacking is somewhat misleading and
tends to create a false sense of security. A highly motivated hacker will find security holes

' Open Source is a trademark of the Open Source Initiative.
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whether source code is available or not. Closed source also prevents users with good intentions
from fixing security holes when they are discovered. Trustworthy fixes to closed source
operating systems are usually harder to distribute as well. From a support standpoint, the rapid
evolution of open-source software tends to make it more reliable. And when support is required
there are far more resources available and at a much cheaper cost.

Tool Set

Apache Web Server
Apache is a robust, full-featured, open-source implementation of the HTTP protocol. According

to the January 1999 WWW server site survey by Netcraft’, more than 53% of the web sites on the
Internet are running Apache. It is most prevalent on the UNIX platform but has been ported for use
in the Windows environment. Apache is based on code and ideas from NCSA httpd 1.3. The
project is managed by the Apache Group, a worldwide group of volunteers that use the Internet to
plan and develop the software and its documentation.

The Apache web server is highly configurable and packed with features. The Apache module
Application Programming Interface (API) can be used to create custom modules. Administrators
can create files or CGI scripts to provide customized responses to problems or errors. Multiple
directory index directives are supported in Apache as well. For example, a directive can be defined
that will return either index.html or index.cgi, whichever is found, when a request for a directory
URL is made. Apache is also capable of serving a variety of browsers with different levels of
HTML compliance and sophistication.

Support for Apache is provided via a pair of newsgroups, comp.infosystems.www.servers.unix and
comp.infosystems.www.servers.ms-windows. Apache source code can be downloaded from the
Apache HTTP Server Project web site at http://www.apache.org. Binary distributions, server
documentation and an FAQ are available from this site as well.

PHP: Hypertext Preprocessor
PHP is an HTML embedded scripting language used to create dynamic web pages. PHP pages can

be created and modified in the same manner as regular HTML documents. Perhaps the best way
to describe how PHP works is with an example. Consider the following HTML code:

<html><head>

<title>PHP Sample Code</title>
</head><body>

<?php echo ""Hi there<P>"; ?>
</body>

</html>

When viewed by any browser, this page simply displays the phrase "Hi there" and nothing else.
While this page can be produced without the use of PHP, it does demonstrate the simplistic
embedded nature of PHP. The "<?php" is the start of a PHP tag. The "7>" is the end of the PHP tag

? http://www.netcraft.com/survey/
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and indicates an exit from PHP mode. An HTML document may enter and exit PHP mode as many
times as necessary.

In addition to creating dynamic web pages, PHP can be used to create GIF image files and GIF
image streams. PHP must be compiled with an additional library of image functions in order to take
advantage of this feature. PHP also provides file upload support. Used in combination with the set
of authentication and file manipulation functions, PHP allows you to exert full control over who can
upload files and where those files are stored. PHP also provides native mode and ODBC support
for a number of databases including dbase, mSQL, MySQL, Oracle, Sybase and many others.

Like Apache Web Server, PHP was developed for the Unix platform and has been ported to the
Windows environment. Downloads, a brief tutorial, on-line documentation and more is available
from the PHP web site at http://www.php.net.

Projects

Searchable E-mail Directory
The initial project developed at Franklin College using these open-source tools was a searchable

Faculty and Staff electronic mail directory. The program allows any visitor to the Franklin College
web site (http://www franklincollege.edu/) to locate e-mail addresses for all Faculty and Staff. The
directory can be searched and displayed either alphabetically or by department. In addition to e-mail
addresses, the directory contains telephone and URL information where available and applicable.
Currently, the information is maintained in a separate Access database. Future revisions of this
project will expand the available information included in the directory and interface with existing

data sources in order to eliminate the need for a separately maintained database. '

Personal Web Page Index
Another project developed using PHP scripts is an index for student, faculty and staff personal web

pages. During the fall semester of 1998 server disk space was made available for the first time to
students for the purpose of creating their own web pages. This index application provides both a
single point of access to all personal pages and a search tool for visitors to the Franklin College site
to use in locating a particular personal page. The top-level page of this index is also a prime spot
to include an official disclaimer statement. The Personal Web Page Index is quite similar in
functionality to the Searchable E-mail Directory and also uses an Access database. Itis conceivable
that the two applications will eventually be merged into one.

Lab Reservation System

A system for reserving campus computer labs has been in existence at Franklin College for nearly
adecade. The original version was written in BASIC by a senior Computer Science student and ran
on a Micro VAX II under the VMS operating system. In 1995 the program was rewritten for the
Windows environment using Visual Basic. This version expanded the function of the system by
including other computer resources such as our computers on wheels, also known as COWs.

Using PHP another version of the Lab Reservation System was developed to run on the Franklin
College Intranet site. This web-based version has been generalized to encompass non-computer
resources such as various conference rooms and audio-visual equipment. It also includes some
enhanced features such as the ability to reserve a resource for the same time every week for up to
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15 weeks. The new system also allows an instructor to cancel his or her own reservations, a
function which, in previous versions, required administrator intervention.

List of Lists

The most simplistic project developed in PHP at Franklin College is the List of Lists application.
It simply provides the user community with an on-line list of distribution lists that have been created
on the e-mail server. The application allows the user to select a specific distribution list and then
it displays the individuals that are on that list, complete with "mailto:" links to both the list itself and
the individuals on the list.

Perhaps a better understanding of how PHP works can be derived from an examination of the code
for this application (shown below). You will first note that the program is, for all intents and
purposes, a simple if-then-else statement. The key variable is "sel_Ist". This is the name assigned
to the selection box in the "else” clause. The action "$PHP_SELF" specified in the "<form>"
definition in the "else" clause instructs PHP to call this same file or program when the "Select”
button is clicked. The "if" clause simply queries the database and displays the selected distribution
list. It should also be noted that the large number of "echo” statements eliminates the need to jump
in and out of PHP mode.

<? /* List of Lists */

$result = odbc_connect("email”,"","");

echo "<body background=/lol/blu-gry_white_bk.gif link=#6699FF vlink=#6699FF>\n";

echo "<table border=0>\n";

echo "<tr><td WIDTH=130 HEIGHT=71><a href=http://bravo.franklincoll.edu/><img
src=/lol/logo_small.gif border=0></a></td>\n";

echo "<td><img src=/lol/pixel.gif></td>\n"; _

echo "<td><font color=#004080 size=+3><b>List of Lists</b></font><br>\n";

echo "<img src=/lol/contents_line.gif width=160 height=2></td></tr>\n";

echo "<tr><td WIDTH=130 HEIGHT=30><IMG SRC=/lol/pixel.gif></td><td></td>
<td></td></tr>\n";

if ($sel_lIst !'=0) {

echo "<tr valign=top><td><a href=$PHP_SELF><font color=#FFFFFF>List of
Lists</font></a></td>\n";

echo "<td></td>\n";

$slct = "select listname,listdesc from lists where lidx=$sel_lst";

$get = odbc_exec($result,$slct);

$fetch = odbc_fetch_row($get);

$Ist_nam = odbc_result($get,"listname"),

$Ist_des = odbc_result($get,"listdesc");

echo "<td><table border=0>\n";

echo "<tr bgcolor=#FFFFCC align=center><td colspan=3>\n";

echo "<font color=#004080><b>".$lst_des." (<a href=mailto:".$Ist_nam.">\n";

echo $lst_nam."</a>)</b></font></td></tr>\n";

echo "<tr align=center><td bgcolor=#004080><font color=#FFFFFF>Name
</font></td>\n";

echo "<td>&nbsp;&nbsp;</td><td bgcolor=#004080><font color=#FFFFFF>
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Department</font></td></tr>\n";
$slct = "select efacstaff.emailaddress,efacstaff.lastname,efacstaff.firstname,
department.desc from ";
$slct .= "efacstaff,jointab,department where jointab.Ist=$sel_Ist and
jointab.mem=efacstaff.id and efacstaff.dep=department.idx ";
$slct .= "order by efacstaff.lastname,efacstaff.firstname”;
$get = odbc_exec($result,$slct);
while ($fetch = odbc_fetch_row($get)) {
$nam = odbc_result($get,"lastname”).”, ".odbc_result($get,"firstname");
$add = odbc_result($get,"emailaddress”);
$hrf = "<a href=mailto:".$add.">" . $nam."</a>";
$dep = odbc_result($get,"desc");
echo "<tr><td>".$hrf." </td><td></td><td>".$dep."</td></tr>\n";
}
echo "</table></td></tr>\n";
} else {
echo "<tr><td></td><td></td><td>\n";
echo "<form action=$PHP_SELF method=POST>\n";
echo "<table border=0>\n";
echo "<tr><td align=right>List:</td>\n";
echo "<td><IMG SRC=/lol/pixel.gif></td>\n";
echo "<td><select name=sel_Ist>\n";
$slct = "select * from lists order by listdesc”;
$get = odbc_exec($result,$slct);
while ($fetch = odbc_fetch_row($get)) {
$cod = odbc_result($get,"lidx");
$lst_nam = odbc_result($get,"listname");
$Ist_des = odbc_result($get,"listdesc");
echo "<option value=".$cod.">".$lst_des."” (".$lst_nam.")\n";
}
echo "</select></td></tr>\n";
echo "<tr><td align=right><INPUT TYPE=submit VALUE=Select></td>\n";
echo "<td><IMG SRC=/lol/pixel.gif></td>\n";
echo "<td><INPUT TYPE=reset VALUE=Reset></td></tr>\n";
. echo "</table></form></td></tr>\n";
}
echo "</table></body>";
>

Conclusion

PHP and Apache are constantly evolving and improving, as are numerous other open-source
applications. These tools provide powerful and inexpensive resources for building dynamic web
sites. Furthermore, as they grow, so too will the mechanisms and resources for supporting them.
So don’t let the word "free" scare you away. Just because something is free does not always mean
it lacks value.
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"A great way of predicting the future is to invent it."

Walter Rodriguez
Florida Gulf Coast University

Introduction

Once a year a University in the State of Florida hosts the FLORIS conference. This year the
Conference was hosted by Embry-Riddle Aeronautical University, in Daytona Beach, Florida, and
co-hosted by Barry University of Miami, Florida. The FLORIS conference is where professors of
Information Technology in the State of Florida get together to discuss such issues as research,
teaching, and curriculum. In addition, leading practitioners present information on the current and
future trends within the IT industry. The Conference offers the opportunity for an informal setting
for professors to share and exchange ideas with as well as hear important information from business
professionals. This year, the keynote speakers were from IBM and SAP America, with additional
representatives from Anderson Consulting and IBM. Other presenters were from various
universities in the State addressing issues such as, education, research, distance learning, and web-
based curriculum. This paper will summarize the trends these professionals presented, plus provide
additional information from current literature that supports the trends presented at this conference.

Electronic Markets

E-Commerce may be defined as the buying and selling of information, products and services via the
Internet. The Rise of the Electronic Community (Champy, Buday, and Nohria), discusses how to
capitalize on the enormous opportunities that electronic communities offer and how to deal with the
threats they present. Electronic communities, or Internet-based businesses, are constructed so that
consumers can purchase homes, cars, a college education, plan vacations, and find jobs, etc. The key
to successfully capitalizing on electronic communities, is for managers to understand the concept
of consumer processes (collection of steps that people go through to achieve a goal), and the
fundamental ways that on-line technology transforms them. "The power of a global,
interactive computer network lies in transforming the means by which consumers satisfy their
critical desires." Today’s technology allows managers to rigorously examine the end-to-end tasks
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of their customers. Managers can use the Internet to transform those tasks and to redesi gnconsumer
processes (Champy, Buday, and Nohria).

The authors discuss how the consumer process may be defined in a few fundamental steps. The first
step is the need to acquire relevant information to make sound decisions, such as, discovering
alternatives, prices at which products/services are offered, and the quality of those products/services.
The second step is the need to communicate with providers of goods and services through the
Internet. The third step is networking with others with similar needs or experiences. In the world
of global networks, networking takes on a whole new dimension because time and geography
constraints are now non-existent.

The fourth step is to use appropriate sensory input, such as sight and sound, to arrive at a purchasing
decision. For example, car buyers will one day take an automobile for a test drive far beyond a
dealership. It is also important to have the things one needs at the time and place one needs them.
For example, sports fans no longer have to wait for tomorrow’s paper to get the box scores on
tonight’s games. The last step is to tailor one’s products to the individual’s needs, rather than
creating them to be "one-size-fits-all."

Cyberspace presents opportunities for managers developing the technology infrastructure and
sticking to or creating one’s product niche, while redefining performance standards.

The Effects of E-Commerce in the Airline Industry

As one airline executive was recently quoted, "Further gains in cost performance require E-
Commerce as the foundation.” The following are technology trends, which will in one shape or
another, affect the Airline Industry as a whole. Our fast paced society will continue to demand
instantaneous results, and there will continue to be an ever-growing demand for innovations such
as digital TVs, and wireless home securities. The bandwidth revolution is greatly increasing data
communications, and self-service solutions will abound in the form of e-tickets, e-ticket machines,
e-timetables, and gate readers.

Mr. Steve Cossette, Vice President of Distribution Planning for Continental Airlines, has stated that
the following trends are expected in the Airline Industry: By the year 2002, approximately 40
percent of the airline business is expected to be through direct channels (up from the current
penetration rate of 20%); A higher emphasis will be placed in marketing direct services to customers
as airlines recognize the value of implementing self-service solutions such as E-Ticket machines,
electronic timetables, and gate readers. The rapid growth of E-Commerce and worldwide adoption
of E-tickets will play a role in the consolidation of travel agencies.

Mr. Cossette then discussed Continental’s Self Service Strategy and E-Ticket Enterprise Plan. The
goal is to empower the customer by providing for self-service elements. Travel arrangements can
be done internally through Continental’s speech recognition system, or externally via on-line
systems through the Internet. An e-ticket can be sent by fax or e-mail, then received from an e-ticket
machine and displayed to a gate reader. During flight, other flight reservations may be made for free
using Continental’s GTE Airphones, and during post-flight, speech recognition facilitates
changes/reissues, refunds, or baggage claims via electronic ticket machines.
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The vision of Continental’s Travel Distribution department is: True Electronic Commerce is enabled
by Electronic Ticketing and the Internet, which together establish the basis for new business
relationships. Mr. Cossette concluded his presentation with this quote: "By leveraging e-commerce
technology, airlines can now develop closer relationships with travel agencies and corporations".
Similar trends are expected at other airlines. Students need to be prepared to work with this kind
of application of technology.

E-Commerce and Other Markets

Author Yannis Bakos, notes that recent years have seen a dramatic increase in the role of
information technology in both traditional markets, and in the emergence of electronic marketplaces.
An example is the multitude of Internet-based online auctions. In particular, Bakos says that
managers must be able to understand the different function’s that make markets work. Functions
may include matching buyers and sellers, facilitating the exchange of information, goods/services,
and payments associated with market transactions. Managers must also know how to manage
technology, and more importantly, not to use technology, just for the sake of technology. Internet-
based electronic marketplaces are still at a formative stage, therefore, education serves a major role
as the link between understanding the nature of markets, and understanding how to manage
technology.

IBM has established a division within their organization called E-Business. Ms. Pat Moesinger gave
a presentation at the FLORIS conference on some of the features E-Business has to offer IBM
customers, which helps demonstrate the direction where IBM believes e-commerce is going. This
information is important to educators to help understand where the emphasis of the education of
information technology might be directed. In early 1998, the web was primarily used for e-mail
applications, to a lesser extent publishing information, and remotely used for customer service.
Today, the Internet is being used to support many key business processes. The implication for
educators is the need to focus on how information technology can reengineer business processes to
provide suitable solutions to meet corporate needs.

Today, Intranet and Extranets represent the fastest growing areas of the Internet. Intranets give
corporations the ability to connect all their employees together for communication and information
publishing needs. More importantly, the Intranet helps eliminate the problem of individual
department solutions. More collaboration within all departments of the company becomes possible
when everyone is connected together. The dissemination of information is also faster and more
reliable.

Extranets are the fastest growing segment of the Internet today. This technology allows business
to business relationships to exist over the Internet. For example, a company can interact with their
suppliers, customers, banks, and investors at the same time. The Banking Industry has been one of
the first industries to really embrace the concept of E-commerce with online banking. For a
nominal fee, one can obtain all the pertinent information about his/her account, and even have some
monthly bills paid by the bank. Some banks are offering this service free of charge to their
customers.

The Chrysler Corporation is another example of a business using reengineering as a key process
operating off the Internet. Approximately 80 percent of their parts come from someone else, with
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areported billion dollars slashed from their operating costs from using the Internet. Chrysler splits
the profit from the cost savings with their suppliers.

Today, many companies are realizing the value in e-business relationships. The manufacturing
industry has reduced costs almost 75 percent, travel 15 percent, insurance $600,000 per year,
and telecommunications companies $2.5 billion per year. The primary uses of the Internet today
have been to provide database access (68%), customer service (47%), inventory management
(53%), commerce (44%), and publishing (21%) (Moesinger).

The trend in most businesses that use the Internet is to, "start simple and grow fast.” The first step
is to establish a web site. The second step is to allow transactions on the core system by identifying
core business processes and building e-business applications. The third step is to improve and
redefine core processes that are scalable, responsive, safe, and reliable. Lastly, it is important to
leverage knowledge and information one has gained through e-business systems.

Boeing has reengineered their spare parts business, which generates about $1.2 billion per year. An
airline can get online to locate any aircraft part and know immediately the availability, shipping, and
price of the part. This process not only eliminates errors, but also gives the customer an immediate
response. Any Boeing customer has access to this system to determine price, availability, and order
status of any account. This is an example of an e-business solution to reengineering a major process.

A key component to the e-business framework is Java. There are about one million Java
programmers, with over 400 universities offering Java. By the year 2002, it is estimated that 70
percent of all e-business applications will be written with Java. This trend indicates the growing
need for models to be flexible, everywhere, and accessed anywhere at anytime. It is predicted that
there will be Java enabled clients, systems, and backends (Moesinger).

The implication for educators today is that the Internet has become a powerful tool for organizations
to conduct business. The reengineering of business processes to use the Internet to conduct business
needs to become a part of the learning process.

An interesting site for future trends in IT is IBM’s AlphaWorks. This web site was originally
created to present IBM’s hottest Internet technologies for research. Todays, this site is a focal
point for providing early adopters access to technologies from IBM’s top researchers and
developers. IBM also uses this site to gather feedback from users and interested people to
incorporate their ideas back into the technologies. This is also an excellent opportunity for
potential research opportunities. IBM also uses this site to identify innovative developers,
researchers, and technology decision-makers that would like the chance to work directly with
IBM’s researchers and developers through the discussion forum of IBM’s new product
development. This is clearly an example of "bleeding-edge" Information Technology.

Strategic Alliances

SAP America is the world’s largest enterprise software company, with approximately 36 percent
of the market share for Enterprise Application Software. By collaborating with business IT
executives and partners worldwide, SAP has developed a unique understanding of the challenges
facing implementing technology solutions.
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SAP’s University Alliance program was developed to help universities offer application’s of
Information Technology from a business viewpoint. The program is only two years old, but
already has roughly 100 members. SAP helps schools develop graduate and undergraduate
curricula to understand the whole system. The ERP (Enterprise Resource Planning) systems
were developed by a network of university researchers that contribute to the body of knowledge
and innovative applications of the software.

SAP’s software integrates the entire organization’s functional departments together to optimize
the business functions so more accurate management decisions can be made. There is a module
for each business function such as, human resources, operation management, and financial
systems, etc., which is designed to integrate the functions together, add value to each function,
and add value to the entire business.

SAP presents a good opportunity for universities to teach applications of information technology
and resource planning from a whole system viewpoint, especially an Information System that
was created by university professors. This system also presents an excellent research
opportunity for the application of resource planning in curriculum and organizations because
SAP requires the integration of concepts and technology into the discipline, not the teaching of
SAP.

Strategic alliances are important for the survival of most small schools today. An alliance may
provide a means for schools to acquire hardware or software, jobs for graduates, internships or
cooperative positions, or about anything that will help align the school with industry.
Collaboration inside and outside the organization is also important for both industry and
universities. For example, Boeing collaborated with many companies before building their 777.

Embry-Riddle is an example of a university with alliances. We have an alliance with IBM for
hardware, Kennedy Space Center and Lockheed Martin to collaborate on several projects used with
our graduate courses, and Columbia University for offering a meteorology course. Within Embry-
Riddle, we have the ICE program, Integrated Curriculum in Engineering, designed for faculty to
work together from three different departments to offer courses in aerospace engineering, computer
science, and humanities. These are just a few examples of our alliances.

East Carolina University has partnership opportunities available within their construction
management and industrial management departments. The State of Iowa has established
partnerships between their economic development, education, and workforce development
departments with the Towa Association of Business and Industry. They also have developed a
school-to-work partnership. Oracle sponsors a web site, MirandaNet, that introduces teachers and
lecturers to new ways of teaching and learning. MirandaNet is sponsored by several organizations,
including Apple, BBC Education, and Oxford University Press, who are involved in joint projects
focusing on the impact of advanced technologies on teaching and learning.

The trend in higher education is to collaborate, cooperate, or collapse. Most schools and Industry
representatives agree wholeheartedly on this issue.

Distamce Learnimg
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A trend that has marked the last few years in education, is for more and more schools to offer
Distance Learning programs. For example, Embry-Riddle has an extended campus in over 100
locations around the world. It’s Center for Distance Learning (CDL) is an integral part of the
Extended Campus with close links to the College of Career Education (CCE). The CDL was
established in July of 1980, in response to the realization that even the rapidly growing number of
CCE resident centers in the U.S. and abroad, would never be able to reach everyone who had an
ambition for higher education degree programs in Aviation and Aerospace related fields.

Some prospective students lived in small communities where establishment of a resident center was
not feasible. Others lived in isolated areas around the world, and worked in professions where the
word "schedule" had no real meaning. The Center for Distance Learning was developed to extend
to these people the opportunity to complete an Embry-Riddle degree at their own locations and their
own schedules, but still continue to adhere to all University requirements.

Other universities and corporations, want to capitalize on the opportunities that Distance Learning
programs offer. One such corporation is Raytheon. Raytheon Training is currently delivering
Interactive Distance Learning solutions for a master’s degree program in instructional technology
throughout the U.S. via computer conferencing. College-level courses are taught through live and
taped satellite transmission to secondary schools and other institutions of higher learning. Raytheon
has already implemented Interactive Videoconferencing systems for the Universities of Alabama,
Florida, Maryland, Tennessee, Northern Virginia Community College, the Western Kentucky
Educational Cooperation, and Nebraska’s statewide Educational Telecommunications Network.

Another example of a University that has engaged in Distance Learning is the University of
Washington (UW). Most UW distance learning courses are designed by faculty that teach the same
courses on the University of Washington’s campus. The instructors are familiar with student
questions and needs, and with the help of instructional designers, have developed the appropriate
materials and methods to help students achieve the course objectives in a distance learning format.

Typically, distance leaning programs can help students earn credit toward an undergraduate degree,
fulfill deficiencies through additional course work, fulfill continuing education requirements, and
complete certificate programs.

Presently, many schools are offering a wide variety of distance learning programs through the
Internet. For example, there are those schools that offer on-line degrees for just $7.95 per course,
and more traditional schools such as Harvard and Wharton that also offer on-line degrees.

Web-Based Curriculum

Web-based curriculum is another trend in higher education that can create a major impact on dollar
savings for a school. Many schools are encouraging faculty to use the web for some, if not all of
the material in some of their courses. Embry-Riddle hired a team of information technology
professionals (IT team) to develop a web-based template for faculty to use to help standardize the
format of the web-based courses. Having a template not only standardizes the course format, but
saves faculty large amounts of time to convert course material to web-based curriculum.
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ERAU found that faculty are more willing to convert all or part of a course to this format when there
is a template that is easy to use and understand. Some of the components of Embry-Riddle’s
template are Introduction, where basic information about the course is stored, Schedule, where the
course syllabus is located, Media Center, for the contents of the electronic library, Lectures, for the
actual course content, and Course Room, for content discussions between the students and/or
Instructor. There are also several publishing firms that have developed templates that can be used
by schools when their textbooks are adopted.

The biggest problem with web-based technology is the E-mail "nightmare.” The tremendous
amount of E-mail that Instructors receive can be quite overwhelming. One professor that had
responsibility for introductory computer courses online, received about 140 messages a day. The
classes were large, but no larger than could be taught by one Instructor in the traditional classroom.
This has been a constant complaint of professors conducting courses online. Having a course room
or chat room portion of the course does seem to help. Embry-Riddle provides help to faculty by
offering faculty training camps, and an IT team that helps load all the course information into the
template.

There are many combinations of uses with the web-based curriculum concept. Courses can be
completely contained on the web so students never have to meet formally as a class. A class can
meet for one or two sessions to acclimate the students to the web-based system, or a class may meet
as a traditional class with part of the information being on the web, such as the syllabus and
supplementary material. In addition, using this delivery method enables a course to be designed to
be self-paced. Students can sign-up to take exams whenever they want. After they have completed
the material and exams, students are finished with the course.

ERAU has developed a wide variety of courses, at different levels in the curriculum. There does
not seem to be any courses that cannot be offered using this technology. Some students like this
delivery method because of the flexibility in time to learn the material, and the material may be
viewed on their own timeframe, but other students would prefer the traditional delivery method.
Some schools are offering the same course in both delivery formats and the student registers for the
method of instruction they want.

The implication of web-based curriculum is that it does provide a tremendous cost savings for
schools, and many schools are encouraging (or requiring) faculty to develop web-based courses.
However, many faculty are reluctant to pursue this technology because of the time commitment and
lack of knowledge in web-based development.

Conclusion

The implication of these trends is that education needs to approach information technology from a
business process application, not just to teach technology for technology’s sake. Students need to
understand how technology can add value to an organization. E-Commerce is playing a significant
role in reengineering business processes. Students need to be aware of this and how it applies to
information technology.

Universities and their faculty need to seek out alliances to help remain competitive. Distance
Learning can help tap the nontraditional student market and generate additional revenues. Web-
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based curriculum can provide cost savings to a University and provide students with an alternative
method of taking courses.

More research is required to provide much needed information on how to refine delivery methods
and for development of tools necessary to teach in each of these areas.
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Introduction

The introduction of any new or emergent technology into a social system is bound to produce
consequences that are both intended and unintended; foreseen and unforeseen. Consider, for
example, the growth in popularity of collaborative learning strategies and techniques. The purported
benefits of said strategies have been widely publicized, workshops and other professional
development activities offered, research conducted to assess outcomes, etc. Teachers have thereby
been encouraged to integrate group-based learning activities within the context of their teaching and
rewarded for their efforts in that direction. Not surprisingly then, the adoption of collaborative
learning has grown and moved in the direction of becoming an institutionalized feature of higher
education.

Of course, those who have been involved in this particular evolution (or paradigm shift, if you
will) within higher education might note that a much less recognized feature of this process was
not mentioned in the preceding paragraph. In my academic discipline, we would refer to it as
"cultural lag," meaning that a social system needs time to catch up, so to speak, to the matrix of
consequences wrought by an emergent technology in its midst. The human capacity to innovate
technologically inexorably outpaces our ability to adapt socially and psychologically (not to
mention politically, economically, spiritually, and philosophically) to the changes brought about
by the technologies we create and utilize. Thus, teachers venturing into the new frontiers made
possible by the technology of collaborative learning often discover a number of challenging
"side effects" in addition to the advertised benefits.

As a proponent and veteran practitioner of collaborative teaching and learning, it is not my intent
to describe the challenges associated with collaborative teaching and learning, but rather to establish
a more familiar context from which to approach my musings about virtual teaching and learning.
In other words, we have been through this before, so let’s not lose sight of what we have learned
from previous iterations of the same process.

I’ve conducted workshops for teachers who have been sold on collaboration in the classroom only
to discover that actually "doing it" was not always quite what they had expected. Hopefully, the
analogy is quite obvious for the purpose of this presentation. Adding an on-line environment to
your classroom without anticipating a variety of potential behavioral outcomes is analogous to
configuring your class into semester-long learning groups without adequately taking into account
how this new arrangement will provide the potential not only for new benefits, but also for new
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challenges. Offering a class exclusively through computer-mediated means could arguably raise
the bar of expected change and behavioral consequence to an even higher level.

The reader should be aware that my biases with respect to the utilization of "information
technology" as a feature of teaching and learning environments are derived, in part, from my own
extensive ethnographic research on virtual communities and computer-mediated interaction. My
experiences as a system administrator for a number of on-line virtual communities have also served
to shape my perceptions of the uses of computer-mediated interaction as a teaching and learning
tool. Lastly, I have utilized both synchronous and asynchronous on-line technologies in my own
classes. Simply stated, I am an enthusiastic proponent of the potential that computer-driven
technologies offer us as teacher and learners. However, my enthusiasm is framed by a concern that
the rapid evolution and proliferation of said technologies presents us with significant challenges.
These challenges will try our individual and collective abilities to anticipate, understand, and adapt
to the consequences brought about by the use of these same technologies.

Deviant Behavior in Learning Environments

Deviance is an illusive concept given that what might be considered deviant in one classroom may
be viewed as normative and desirable in another. Perhaps the most useful way to approach this issue
is to simply acknowledge that each classroom will develop its own definitional context for sorting
out behaviors that are deviant from those that are not. Given that caveat, we can construct a general
conceptual frame for classroom deviance that includes those behaviors with the potential to disrupt
or compromise the creation and/or maintenance of an environment conducive to learning. Of
course, this "definition" sidesteps more serious issues that lay at the root of understanding deviance
such as who has the power to define what is right and what is wrong. For the purposes of this paper,
itis sufficient to establish that the potential exists in every classroom for the emergence of behaviors
that can be counterproductive to the learning process.

Virtual classroom components such as bulletin board systems, chats, and e-mail discussion groups
as well as stand-alone virtual classrooms provide us with challenges to the effective management
of deviant behaviors that are identical in some ways to the traditional, face-to-face physical
classroom environment. However, there are variations on familiar themes made possible by the
technologies involved and new forms of behavior perhaps not typically encountered in the
traditional classroom.

Same Animals, Different Spaces

There are some deviant behaviors that are essentially the same when comparing face-to-face and
virtual/online environments, they simply occur in different kinds of places. These places consist of
either shared physical space (which some might be comfortable thinking of as "real" space) or
shared virtual space. If students are able to attend class unprepared with respect to the traditional
classroom, the same can certainly hold true for times in which they enter a component of the virtual
classroom. Of course, we must acknowledge the very real possibility that this behavior may be
considered quite normal by the students and engaged in so frequently as to constitute statistically
normative behavior for the classroom in question. However, it is still possible to argue that the
behavior is deviant from the point of view of action potentially detrimental to the learning
environment. An instructor who holds to this point of view would then have the same basic
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behavioral management problem irrespective of whether the behavior manifests itself in the
traditional classroom or in the virtual classroom.

The following list highlights a few of the more common potentially deviant behaviors that could
be construed under the same heading:

- Lack of overt involvement or active participation in the class (referred to in one form as
"lurking" in on-line environments) :

- Off-topic or irrelevant discussion (referred to as "babble" in on-line environments)

- Use of inappropriate or offensive language

- Personal attacks of a verbal nature (referred to as "flames" in on-line environments)

- Dominating discussion (referred to in certain contexts of on-line environments as "scrolling”
or "double posting")

- Initiating discussion, making comments, or asking questions with the intent of disrupting
class and creating unnecessary conflict (referred to in on-line environments as "trolling")

The behaviors listed above are probably not unfamiliar to most teachers and the likelihood that
teachers have developed strategies for dealing constructively and proactively with such actions is
high. It would be a mistake, however, to assume that such behaviors will routinely take place on
the same scale in the virtual classroom as they might in the traditional classroom. The very nature
of on-line interaction tends to alter the likelihood that individuals will engage in certain types of
behavior for a variety of reasons. Many of these reasons involve the relative lack of social filters
that are present in face-to-face interactions and the social distance made possible in virtual
environments. Given these interactive parameters, the potential for behaviors such as personal
attacks of a verbal nature can be higher in on-line environments.

In general, on-line environments tend to facilitate less inhibited and often more intense
communication that can have both positive and negative outcomes for the learning environment.
It is likely that some students will share their thoughts, feelings and opinions more openly and more
frequently when given access to virtual means of interaction. On the other hand, that same openness
can lead some students to be more expressive in ways that could be construed as deviant. The
instructor who is aware of these patterns can be more proactive and intentional with strategies to
maximize the former and mitigate the latter.

Unreal Animals, Real Consequences

Some behaviors translate across traditional classrooms and virtual classrooms as variants on basic
behavioral themes. Since the virtual environment does not provide actors with some of the tools
present in the "real" face-to-face classroom, they must utilize the tools available to them on-line to
replicate the same functions albeit in different forms. A good example of this would be the
translation of actual physical, embodied behaviors into virtual, text-based representations of physical
and embodied behaviors. As a student in the traditional classroom, one can throw a wadded-up
piece of paper at a classmate or flash an obscene gesture at the instructor. Access denied in the
virtual classroom, right? On the contrary, participants in virtual environments can and will attempt
to simulate such behaviors by simply creating communicative techniques that indicate action on the
part of the sender and/or others. The use of emoticons or smileys (©, ®, :-p) serves as a very
common and simplistic illustration of communicative adaptation to the lack of physical, embodied
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presence on the part of on-line community participants. Users develop other shared techniques to
represent actions such as bracketing words with asterisks. The following excerpt (sans identifying
information) from an on-line forum demonstrates this common technique:

@@@@@ 16:32 from @@@Q@@
*dons black plate armor*

*picks up a big black mace*

*smashes an effigy of a stupid coward*

Clearly, these types of symbolic representations are not "real” in the same sense that actions
transpiring in the physical spaces that we share are real. However, that does not mean that virtual
actions are without real consequence for members of virtual communities. Displaying words on a
screen that symbolize action directed at others or implicating others has a pronounced potential to
impact others who share the dialogue constructed in a computer-mediated space. Users of the
virtual classroom, be it exclusively virtual or a component of the traditional classroom, would be
well advised to consider the possibilities that virtual spaces offer to participants to symbolically
represent (or perhaps in some respects even transcend) physical action.

Additional behaviors with deviance potential that exist as variations when translated from the
traditional classroom to the virtual would include:

- Cliques or factions can exist in the traditional classroom and often manifest themselves in
the ways in which students physically arrange themselves and behave as in-groups and out-
groups with respect to classroom interaction. Cliques can also develop in the virtual
classroom with students creating group-specific slang and usage patterns that emphasize
group membership and exclusivity.

- Territoriality exists in both environments as a function of cliques or factions, but also as an
individual behavior. Students, both as groups and as individuals, sometimes seek to control
seating arrangements in the traditional classroom. While the virtual classroom may not
provide physical chairs or seats to stake out and defend, students may treat a particular chat
area or discussion forum in a territorial manner. Another variation on the same theme is the
domination of a virtual space on a regular basis by an individual or group who consider the
medium to be "their place” during a given time frame. In addition, students in on-line
environments can also be resistant to having outsiders participating in the computer-
mediated interaction.

- There are occasions where students will share personal information or opinions within the
classroom that they would rather not have shared beyond the classroom. Other members of
the class may not always cooperate with such wishes (or even be aware of said wishes) and
unwanted disclosure may occur in contexts outside of the classroom. The same phenomenon
can take place in the virtual classroom, but the available tools transform this behavior into
something of a qualitatively and quantitatively distinct nature. For example, the vehicles of
unwanted, non-consensual outside-of-class personal disclosures traditionally rely upon
second-hand sharing of remembered and reconstructed verbalizations and attributions. This
is aquantum leap removed from the ability of a student in the virtual classroom to log or cut
and paste the exact written expression of another student (along with identifying
information) and display it in other virtual venues for potentially vast audiences to view.
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The basic admonition with respect to deviance present in the traditional classroom that might appear
difficult to express in the virtual classroom is simple. If students find reasons to engage in such
behaviors within the traditional classroom, they are likely to seek avenues to translate them into the
virtual classroom. Anticipating this eventuality can provide users of the virtual classroom with an
increased capacity to manage such behaviors both through prevention and active intervention.

Different Species, Different Planets

Finally, there are some behavioral possibilities that are essentially of a mutually exclusive nature
with respect to our comparative classroom environment scenario. For example, a student who
exhibits habits of maintaining personal hygiene that are offensive to others in the traditional
classroom does not have the capacity to offend with this characteristic in the virtual classroom.
Thus, some of the more obvious distractions possible in the traditional classroom that are based on
personal appearance and bodily presence are not readily made manifest in the virtual classroom.

Conversely, some deviant behaviors that are possible in the virtual classroom appear to be non-
issues in the traditional classroom. Security issues, for instance, are quite real from the standpoint
of the virtual classroom. What if someone hacks or appropriates the identity of a legitimate student
(or the instructor) using a virtual classroom component and then uses that identity to engage in
deviant and/or illegal behaviors on-line? It is also possible for students within a class to pose as one
another as they interact. In the traditional classroom, we are typically able to ascertain the accurate
identity of students without much concern for breaches of security. Barring the possibility of a
legitimately enrolled student with an identical twin who enters a classroom without the knowledge
and consent of the enrolled twin, the occurrence of identity theft in the traditional classroom would
seem negligible.

On a similar note, students are sometimes concerned about the overall security of their
communications within the virtual classroom. Would it be possible for someone to compromise the
security of the chat system or bulletin board and read dialogue intended only to be shared with other
members of the class or with the instructor? The opportunities for students to provide (both
intentionally and unintentionally) direct to access for non-class participants to internal classroom
communications without detection on the part of other students or the instructor(s) are readily
available through the technology of the virtual classroom. Unless we are considering a very large
lecture class where unknown students may enter without notice, the traditional classroom typically
operates under the assumption that all present are members unless otherwise notified. When one
combines the tendency for on-line communication to be often more uninhibited than traditional face-
to-face classroom communication, the stakes are raised with respect to these types of informational
breaches.

Contexts for Strategies

It is essential that the instructor considering the use of virtual classroom technologies be aware of
the context(s) in which the management of deviant behavior might arise. What follows is a brief,
comparative summary of the behavioral implications for instructors in traditional classrooms and
virtual classrooms as they relate to the management of deviance. Hopefully, this summary will help
to provide a framework for gauging the appropriateness and adaptability of various strategies that
can be considered.
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Traditional Classroom Environment

Virtual Environment

Instructor almost always present during class
interaction providing opportunities for behavioral
observation and influence.

Instructor not always present during class
interaction presenting challenges to behavioral
observation and influence.

Instructor and students have access to a full range
of communicative and interpretive tools.

Instructors and students have access to a limited
range of communicative and interpretive tools.

Interactions occur in a context where conformity
to desired norms is influenced by factors made
possible through the physical presence of others.

Interactions occur in a context where face-to-face
social dynamics normally available are absent,
weakened, or altered.

Opportunities for immediate positive and
negative sanctioning of behavior are
continuously available.

Sanctioning opportunities often occur well after
the behaviors in question have occurred.

The identity of a person engaging in deviant
behaviors is typically discernable and verifiable.

Identity is not always readily apparent and can be

4 more easily contested. . .

Deviant behaviors, especially verbalized
deviance, cannot typically be removed or altered
in form once they have occurred..

Deviant behaviors can be deleted or altered
within virtual space, sometimes even before they
are accessible to the class as a whole.

Short of physical removal from the classroom,
class members cannot selectively choose which
classmates can communicate and which ones
cannot.

Some virtual environments offer members the
option to filter out or block information
originating from specified others.

Alerting the instructor to the deviant activities of
others as they are occurring poses challenges
involving social pressure, fear of reprisal, etc.

Students may be able to alert the instructor to the
deviant actions of others in some environments
without drawing attention to self.

Behaviors are difficult to document.

Behaviors produce authentic artifacts that are
easily documented.

Important Questions

Instructors using virtual, on-line environments should minimally address several key issues when
approaching the issue of deviant behavior. I have attempted to frame these issues as questions, the
answers to which can only be approached from the perspective of the individual instructor and her

or his students.

1. Who will be responsible for establishing and articulating desirable and undesirable
behaviors and associated sanctions as they relate to student conduct in your learning
environment? The spectrum of possibilities here range from viewing this process as the sole
province of the instructor on one extreme to viewing it as the basic responsibility of the
students on the other extreme with the instructor perhaps acting only minimally in the role
of a process facilitator. Instructors must realize that how they choose to answer this question
will frame the larger context in which deviant behavior will be experienced and interpreted
by members of the class as the virtual environment evolves.

2. Who will be responsible for monitoring on-line behavior and administering sanctions? Once
again, there are options ranging from total administrative responsibility resting with the

73




1999 ASCUE Proceedings

instructor to various levels of student-based administrative responsibility.  Individual
students might be given access to administrative tools that would enable them to function
as forum monitors on a bulletin board system or chat room wherein they could judge the
merits of individual behaviors that are called into question and subsequently determine
and/or apply appropriate sanctions. Another variation on this theme would be to supply
student access to system features that would allow them to identify and track problematic
behavior for reporting purposes. Other system features could allow students to block
communications originating from persons they consider to be problematic.

3. How open should the community be to the evolution of new standards and norms? Once
established, the normative structure intentionally created for a virtual community of learners
will be subject to the social evolution of new and often competing standards as users interact
with one another over time. The answers arrived at for the two preceding questions will no
doubt have already set the stage for reactions to this eventuality. My experiences with a
wide variety virtual communities have led me to conclude that even the most well thought
out and comprehensive efforts to provide social norms and standards for conduct cannot
prevent the emergence of new folkways and mores once a stable user base has been
established. The question for the instructor (and the community as a whole) then becomes
one of whether new customs are to be perceived as threats to the social order or as
opportunities to reinforce community. Certainly, it is also an option to simply ignore
evolving behavioral standards as a benign presence in the overall scheme of things that are
not worthy of undue attention lest they begin to show signs of significant impact on the life
of the community.

4, What forms of behavior exhibit the potential for enhancing the virtual learning environment
and what forms of behavior are likely to diminish it? What forms of sanctions can be
utilized to reinforce the former and prevent and/or minimize the latter? These questions are
germane to the conduct of any classroom, but the unique variations, possibilities and
challenges posed by the virtual classroom call for at least a reconsideration of "tried and
true” strategies derived from the traditional classroom. Consider the following scenario as
an illustration. An instructor implements an e-mail discussion list for use in a class and
discovers that there is a particular student who invariably sends high quality, thought
provoking messages to the list despite being very shy and withdrawn in the classroom
proper. Unfortunately from the perspective of some members of the class, these wonderful
messages also contain a noticeably large and extensive automated signature file, replete even
with extensive ASCII artwork. The signature file in question is often larger than the
attached messages. (Remember that student utterances in the traditional classroom are
complete artifacts and are not typically followed by a list of identifying personal and
professional information, interesting quotes or artwork.) Is such a behavior a threat to the
learning environment or is it an example of self-expression worth preserving even in the face
of possible conflict and "waste of bandwidth?" Of course, each instructor and class would
need to work toward a resolution that suits their respective goals and objectives in such a
situation. One learning I glean from the scenario is that the needs of the community could
have been far better served had there been an awareness of this behavioral possibility
proactively factored into the creation and implementation of the e-mail discussion list.

Another crucial issue here is the degree to which the content and flow of information will be
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monitored and controlled. Administrative decisions must be made concerning under what
circumstances (if any) information can be deleted, moved, filtered or altered and by whom. These
are decisions that will fundamentally impact the nature of interaction within your virtual community
and should be thought through carefully.

5.

How will identity be managed in your community? Anonymity is a very common and highly
cherished feature of many virtual communities, yet it also exhibits a number of potential
drawbacks. Instructors might be quick to dismiss the possibility of offering a
communicative medium that allows for unfettered anonymity on the grounds that it would
decrease personal accountability and increase undesirable, deviant behavior. Briefly stated,
the more your community moves in the direction of anonymity, the more likely it is that
behavioral extremes (both positive and negative in nature) will emerge. There are many
communities of users that are capable of flourishing under conditions of anonymity while
others do not appear able or willing to cope with the inherent possibilities and
responsibilities that interacting with filtered identities carry. If your learning plan includes
the desire for creative, open dialogue and intensive exchanges of personal thoughts, feelings,
and opinions, then anonymity is a feature worth considering. Given that objective, you must
then also consider if you have planned for the potential behavioral and administrative
implications that may arise. Finally, and perhaps most importantly, you must assess the
degree to which your students exhibit the potential to effectively use and not abuse the
privilege of anonymity.

How much time will you be able and willing to devote to the life of a virtual learning
community? 1 raise this question to highlight one of the more commonly unanticipated
consequences of implementing an on-line learning environment from an instructor’s point
of view. The implications that the management of deviant behavior presents are just one
part of the time investment mix. For example, there will typically be a need for time on the
front-end of implementation to train and acclimate students to your virtual component.
Training may also be necessary for the instructor. Whether it is training related to the
mechanics of how to properly utilize the technology or for necessary social and
communication skills, the training will take time if it is to be useful. There will also be time
required for a variety of forms of maintenance for your virtual community, especially if your
users are active and make extensive use of the technology. Maintenance issues are likely to
include, but are not limited to:

modifications of code/programmatic features

tracking usage patterns

monitoring user behavior

fielding user suggestions/complaints/questions

helping to resolve user conflicts and administering sanctions when necessary
disseminating information to the user base

collecting/evaluating/returning electronically submitted work

working with information/computing services staff if hardware or network problems arise
working with software developers if software problems arise

working with students who have administrative privileges

working with campus officials responsible for student conduct code violations if students
use your system to harass others or engage in other prohibited activities
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- BEING PRESENT IN THE VIRTUAL SPACE

Finally, there can also be time associated with assessment. You may wish to create some means of
assessing the learning outcomes associated with your venture in order to make informed decisions
about whether or not to continue it and, if so, how you might be able to improve it. How can we
know if its working if we don’t take the time to assess what we’ve accomplished?

Final Thoughts

Instructors who have already integrated elements of virtual learning environments into their
classrooms have no doubt already begun the process of discovering the breadth of possibilities
offered by these technologies as well as some of the unanticipated and unintended consequences
touched on in this paper. This brief treatment of the issue of managing deviant behavior in the
virtual classroom hopefully provides a potential window of insight into the larger issue of the
relationship between information technology and teaching & learning. The need to deal
constructively and proactively with deviant behavior in the classroom is nothing new to the culture
of education across all levels. It is precisely this common sense truth that calls us to proceed with
heightened awareness as we continue to introduce new and rapidly evolving forms of technology
into meaningful activities that we have grown so familiar with over time. The essential questions
relate to purpose. Will the available technologies ultimately drive the way(s) we teach or will we
use the way(s) we want to teach drive the kinds of technologies we create and the ways in which
they are utilized?

Certainly, the situation is more complex than a dichotomous either/or proposition, but the issue
remains valid in that the relationship between technology and teaching & learning requires
thoughtful and insightful consideration. Educators share responsibility for the outcomes, intended
and unintended, associated with the tools and methods chosen for use in learning environments.
Whether it involves managing deviant student behavior or creating pedagogical approaches to
facilitate the learning accomplished by students, our use of computer-based technologies will change
the classroom as we know it. Indeed, it is already cliché by now to refer to the notion that we are
moving away from the traditional model of the teacher as "sage on the stage" to the more
technologically enabled model of the teacher as "guide at the side.” If we represent an era of
education on the cusp of this supposed transformation, let our choices to embrace emerging models
inform the kinds of technologies we create and utilize to enhance our ability to function effectively
within those models.
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Technology as a Tool: We Can Change Preservice
Teachers’ View of Education

Dr. Jean Marie Grant
Bradley University

Abstract

Despite desktop technology being in the schools for twenty years, students in the field of elementary
education often regard school technology as a separate part of the curriculum, a means for
international penpals, skill development in word-processing, fun with games/drills, or perhaps as
web site locations related to history or reading studies. Since teachers teach the way they have been
taught and their attitudes influence their students, surely we must change these college students
minds before they go into the schools, affecting the next generation. Therefore, it is imperative that
we incorporate information technology throughout our preservice education programs. The
presentation discusses ways technology has been brought into many education courses for
information retrieval, problem solving, decision making, teaching strategies, and assessment tools.
The audience will participate in discussion of further uses and improvements.

(Jean’s paper was not available at the time the Proceedings went to press. She will supply copies
of the paper at her talk or give a web address at which it can be found.)
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ABSTRACT

Recent directions in teaching computer science have focused on the content and pedagogy of the first
course in computing for majors. These efforts have revolved around defining the core Computer
Science concepts and ideas which then form the basis for future learning and development. This core
knowledge then becomes the backbone of a breadth-first introductory course in Computer Science
for majors, laying a foundation in some or all topics including computer architecture, operating
systems, algorithm development, algorithm analysis, mathematical foundations and of course
programming. This same approach has not been applied to an introductory course in Computer
Science for non-majors, perhaps because it is recognized that non-majors will not build upon the
foundation, and because non-majors often will not have the aptitude or mathematical preparation.

This paper presents the results of two years of experience with a broad topic survey introductory first
course in Computer Science for non-majors at Augusta State University. A wide spectrum of
students majoring in anything from music to biology take this course, who naturally vary widely in
the level of analytical preparation and motivation. The content of the introductory course is presented.
Student enrollment demographics are presented. Data accumulated over the trial period is explored
for relationships between student performance and major, and level of analytical preparation.

1. INTRODUCTION

‘This paper presents the results of two years of experience with a broad topic survey introductory first
course in Computer Science for non-majors at Augusta State University. A wide spectrum of
students majoring in anything from music to biology take this course, with varied degrees of analytical
preparation and motivation.

Recent directions in teaching computer science have focused on the content and pedagogy of the first
course in computing for majors [1], [2], [3], [4], [5], [6]. [7], [8]. Authors have focused their
textbooks around set of core Computer Science concepts and ideas, which represent the foundation
for future learning and development [2], [3], [4], [6]. This core knowledge then becomes the
backbone of a breadth-first introductory course in Computer Science for majors, laying a foundation
in some or all topics including computer architecture, operating systems, algorithm development,
algorithm analysis, mathematical foundations and of course programming. This same approach has
not been applied to an introductory course in Computer Science for non-majors, perhaps because it
is recognized that non-majors will not build upon that foundation, and because it is thought that non-
majors often will not have the aptitude or mathematical preparation. As aresult, introductory courses
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for non-majors have a content that varies widely from micro-computer applications type courses to
programming courses in BASIC, Visual Basic or some other structured language.

Prior to the course redesign presented in this paper, CSCI 2000, an introductory course in computing
for non-majors at Augusta State University, was an introduction to computer programming using
BASIC. It was observed that the majority of the student audience for this course is not likely to
write code beyond the final exam. For the majority of the student audience, an emphasis on
programming doesn’t really meet their needs or expectations. This paper presents the results of a
successful experimental course redesign that shifts the focus of the course from primarily
programming to an introduction to the science and study of computing. Along with a breadth of
other new topics, it retains a significant programming component, in order to preserve the insights
and understanding of how computers perform their tasks.

1.1 Intended Audience

The course is intended for non-CS majors that includes students majoring in non-analytical subjects.
For some, this will literally be their first experience with a computer, while others may have had
significant prior computer use, including prior programming. The class may be required in their
curriculum, or may simply be an elective. Freshmen to Post-Baccalaureate students may enroll in this
class. The mathematical prerequisite is College Algebra, and students are not required to have
completed a science sequence.

1.2 Concerns/questions to be addressed by the trial

The faculty identified some specific questions to be answered by our trial experiment.

. Will a more science-like class raise the level of difficulty? By making the class more
science and theory and less hands-on programming, the character of the class changes. Some
students find writing programs from scratch very challenging, while others find the science
and theory to be harder. Because the audience for the course includes non-science majors
with very little analytical interest or ability and minimal to zero prior computer experience,
one concern is that the course would become too difficult.

. Can time be diverted from programming to other topics while still teaching the
paradigm of programming? The understanding of programming provides insights into what
a computer is, does, and can be used for. The question of whether sufficient time can still
be allocated to programming.

. Is the Visual Basic programming interface acceptable for the first programming
experience? Two methods of teaching programming were tried: 1) Visual Basic was used
to introduce and write all programs. This requires that students learn the concepts of forms,
objects, and properties simultaneous with learning subroutines, assignments, conversion
between ASCII and numbers and flow of control. This represents a steep learning curve for
someone who has never used a computer before. 2) The basics of programming (assignment,
sequence, selection, iteration) were taught with QuickBasic and then students migrate to
Visual Basic for most of the programming exercises. This allows a gradual introduction of
complexity and shallow learning curve.

. What concepts are possible in a broad-based survey course intended for non-analytical
students? Is it possible to teach a coherent introduction to a wide variety of topics to our
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intended audience in a reasonable amount of time, while retaining the interest of the students?
Topics include: transistors, gates, computer architecture, software design concepts, sorting
and searching, algorithms and complexity, parallel processing, networking strategies and the
internet.

2. COURSE CONTENT

The content of the course is composed of the following core concepts in Computer Science,
presented in a 15-week semester meeting for two 50 minute lecture periods and one extended-length
lab each week. After discussion, research into other courses and curriculum ideas, and
experimentation the following core concepts have are included in CSCI 2000:

2.1 Core concepts covered in CSCI 2000

The following is a list of core concepts covered in one semester in CSCI 2000 [1], [2], [3], [5]. This
is not a complete list of all topics covered, but only of those crucial or critical concepts. Required
enabling knowledge like language syntax are covered and tested but not listed.

What is a computer
transistor can perform logic and store bits
computer architecture
computer operating systems
How to control (program) the computer
assignments, sequence, selection, iteration
subroutines, software design
human/computer interface, GUI
How to store, organize, and access information
disk storage, relating stored information, databases
Algorithms
searching and sorting ,
processing time and storage requirements and efficiency
How to communicate and share digital information
basic data communications
computer networking
What is the Internet and World Wide Web
the Internet, WWW, HTML
If time allows:
Parallel computation or
Artificial Intelligence
About one-half of the semester is devoted to programming and software design, while all other topics
are covered in the other half.

77

80




1999 ASCUE Proceedings

2.2 Detailed Concept Syllabus

AREA OF C.S. KEY IDEAS TIME and
COMPUTER transistors builds gates METHODS
ARCHITECTURE binary number system

number system conversions 3 WEEKS
bit operations, add, subtract, AND, OR ~ worksheets

memory storage of bits

simple computer system architecture .
Von Neuman architecture and bottleneck
cache - easing the bottleneck

OPERATING SYSTEMS  purpose of an operating system 1 WEEK
resource management: CPU time, disk, file worksheets
user interface lab

insulation from hardware complexity
layers design to manage complexity

TEST 1 TEST 1

ELEMENTARY programming languages 3 WEEKS
PROGRAMMING compilers and interpreters multiple QBASIC

assembly language and machine code programming labs

input, processing, output covering assignment,

sequence, selection, and iteration IF, FOR/NEXT,

flowcharts, pseudo-code, walk-thru WHILE

structured software engineering

subroutines, simple structure charts MIDTERM

MIDTERM
3 WEEKS
VISUAL GUI interface Visual Basic labs
PROGRAMMING and frames, objects Multiple programs
SOFTWARE evolutionary or spiral model of software some with phases
ENGINEERING engineering and Visual Basic design
process

arrays, parallel arrays
disk file read/write

. 1 WEEK
ALGORITHMS sorting arrays Visual Basic
searching arrays programming
algorithm performance TEST 3
TEST 3
1.5 WEEKS
DATA signaling: analog and digital
COMMUNICATIONS and modems
NETWORKING Local Area Networks (LAN)

network hardware/software
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ethernet, CSMA/CD

token passing

network layers, protocols, frames
internetworking: routers, bridges and

gateways
the internet
i internet addressing 1.5 WEEKS
WWW and HTML WS_FTP, notepad and
the World Wide Web HTML lab projects
HTML programming and controlling
appearance

links to other sites
links to email

optional as time allows: simple bus-based shared memory
MULTIPROCESSING and architecture
PARALLEL architectural limitations and bottlenecks
PROCESSING Amdahl’s law
caching FINAL EXAM
FINAL EXAM ’

3 ENROLLMENT DEMOGRAPHICS AND STATISTICAL ANALYSIS

What follows is a breakdown of the student audience into various categories (section 3.1),
presentation of student performance statistics (3.2), and an examination of how well various factors
correlate with student performance in section 3.3.

3.1 Student audience demographics

r Table 1: Student Audience by Major |

Physics, Chemistry, Computer (Phy) 16% |
Biology, Pre-Med, Nursing (Bio) 34% "
Sociology, Psychology, Criminology, 18%
Education, Political Science (Soc)
English, Foreign Languages, History, Art 9%
(Lang)
Business, Economics, Accounting, 10%
Finance, Management (Bus)

[No major declared _ 13% ||
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I Table 2: Student Audience by Standin l

Freshman 24% |
Sophomore 30% "
Junior 16% "
Senior 21% "
Post-baccalaureate, Other 9% "

Table 3: Student Audience by Highest Math l

Completed
Algebra . 41%
Trigonometry 38%
&ulus 21% u

Table 4: Student Audience by Science Sequence

Biology 36%
Chemistry 30%
Physics 10% ‘ll
None 24%

3.2 Statistics on student performance

The results of comparing student performance in terms of the average grade assigned (or GPA for
that category) are presented in Figure 1. Student performance by Major, Highest Math, Science
Sequence, and Academic Standing are presented. These statistics were gathered from six different
offerings of the revised curriculum course.
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AVERAGE STUDENT PERFORMANCE
Grades earned by category on 4.} scale
Bus - Business GroupedbyMajor
Lang - Language 15 20 . 3.0 0
Phy - Physics i Bus Soc | H Phy I
N * N H N\
Soc - Saciology f j N | H [ >K ] ]
Bio - Biology ? Lang A Bio
? - No Major
Overall Class Average
Grouped by Highest Math
] !
Alg - Algebra X 20 Alg . 30 40
Trig - Trigonometry % | ,)K_;K % § } { |
Calc - Cakulus N g
Trig - Calc
Grouped by Science Sequence

Bio - Biology

15 20 4.0
Chem - Chemistry - 30

1 Bio | H l | Phy
Phy - Physics l —¥ I )‘e’ = l > - |
? - None é
Nene - Chem
Grouped by Standing

Post - Post Bac

1.5 20 30 4.0
Sen - Senior H

| Fre I = Soph ’ | Post

Jun - Junior I i 51{ | )K | | )K |
Soph - Sophomore Jun E Sen
Fre - Freshman

Figure 4. Student Achievement by Major, Highest Math Completed, Science Sequence
Completed, and Standing based on a 4.0 scale.

A drop in the rate at which students withdraw has been observed with the new course composition.
The new breadth topic curriculum has exhibited a withdrawal rate of about 8% over six course
offerings, while the previous programming-only course experienced a withdrawal rate of about 17%,
also over six course offerings.

3.3 Interpretation of statistics
Student performance as represented by the data in Figure 1 is examined by category for conclusions

and observations about the new course curriculum. The concerns and questions of section 1.2 will
be reviewed in relation to the statistics

3.3.1 Academic Performance by Major
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The average student performance for the grouping majors in the Lang and Soc categories were so
close as to appear as the same point in Figure 1. The more analytical majors in the Phy and Bio
groupings achieved better average scores than students majoring in less analytical subjects. This
expected variance is large enough to be imply a correlation between major and success in this course.

The substantial difference between majors in the sciences and those in business confirms that the
course is an analytical science course. Comparative data from the original course design is not
available, so it is difficult to argue that the course has gotten more or less analytical with the revised
curriculum. However, the increase in the percentage of students who complete the course from 83%
to 92% indicates that even if the course has become more of a science course from its programming
course origins, that change is one that is perceived positively by the students. Anecdotal evidence
indicates that the increased variety of topics retains student interest and involvement, whereas
students who do not expect to write programs beyond this course experience, become tired and
frustrated with an entire course consisting of programming .

3.3.2 Academic performance by highest math

Figure 1 shows how student math preparation correlates with achievement in CSCI 2000. There
appears to be a small correlation between upper level math courses and student performance, but
perhaps not a significant one. The better performance of student